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THE MAKING OF THE SOIL. 

By E. J. RUSSELL, D.Sc., Rothamsted. 

The complete story of the making of the soil goes back to the 
far-off days when the earth firdt cooled sufficienxly to have a 
solid crust, and the waters and air began to chip off fragments 
which, after many wanderings and changes, appeared at last as 
particles of sand, silts, clays, &c. The weathering processes 
have been operating all through the ages ; much of their work 
is done so slowly that its progress has hardly been perceptible 
duiing the period that man has been on the scene; he can do 
very little either to help or to retard them. Clay soils were 
clay before man came, and will probably be clay after man has 
gone. Sandy soils and loams persist unchanged whatever we 
do to them. The mineral part of the soil may be taken as 
unchangeable by any human device. 

But the mineral particles alone do not constitute the whole 
soil. It is common knowledge that a surface freshly exposed 
by a cliff-fall, landslip, &c., is quite different from ordinary soil 
in colour, texture, and especially in suital^lity to plant growth. 
The practical man speaks of it as crude, raw subsoil,, requiring 
to be mellowed by the air before it is good for plants. That is 
partly true, but it is not the whole truth. 

The process by which crude mineral matter changes to soil 
can be watched on cliff-falls, and is being closely studied at 
Bothamsted, where a quantity of subsoil has been put into a 
yoL, xxvin. a 



THE MAKIKG OF THE SOIL. 


brick chamber constructed expressly for the puirpose (Fig. 1). 
The first thing that happens is that a few hardy plants manage 
to get a footing and make some sort of growth. They take 
what they can from the soil, and with this and the carbonic 
acid and oxygen from the air, they build up their tissues. 
When they die their roots, leaves, &c., mingle with the soil and 
decay; everything taken from the soil, excepting only the 
water, is returned. Thus the next generation of plants has its 
soil food from two sources : it can draw on the mineral particles 
for whatever it can get, and it has also the material that was 
taken by the previous race of plants and then set free again. 



Fig. 1 . — Briolc chambers filled with subsoil, the conversion of which into surface soil 
is being studied at Rothamsted, 

They are heaped up now ao as to allow for the settlement that will gradually take place. 

But there is a much greater change. The plant substances 
contain stores of energy derived from the sunlight, and this is 
liberated during decay just as completely as if the material was 
burnt in a bonfire, though, of course, more slowly. These stores 
of energy make life possible, and a vast population springs up 
of organisms specially adapted to live in the soil, drawing their 
food and their energy from the residues of the dead plants. 
During the process they fix some of the nitrogen from the 
atmosphere, and they resolve the dead plant residues into 
simple substances. 

Now it so happens that the simple substances so formed 
include some that are needed by the new generation of plants ; 
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indeed it is only by the activity of the micro-organisms that 
the plants get these foods. The living plants are therefore de- 
pendent on the soil micro-organisms just as completely as the 
soil micro-organisms are dependent on the dead remains of 
older plants. 

Thus there is a great cycle of changes. Plants take up 
nutrients from the soil and the air, catch the sunlight, and build 
up complex materials containing stores of energy ; when they 
die these stores of material and energy are added to the soil : 
this is the up-grade of the cycle. Then the micro-organisms 
attack the complex materials, break them down, liberate the 


Complex organic substances 
6toT‘es of energy 



C0», Nitrates, simple 
compourds of pbospborus, potaftsium^etc. 


Fig. 2 . — Diagram iUu$trating the cycle of chariges going on in and above the soil. 

Complex organic sabstances are made by the growing plant ; these, when added to the soil, 
Aimlsh food and energy for the micro-organisms. In return the organisms make fresh 
food for new generations of plants out of these old plant residues. 

energy, and give rise once more to the simple materials with 
which the growing plant starte : this is the down-grade of the 
cycle. It is this cycle that characterises the soil and distin- 
guishes it from the original raw mineral matter. 

In order that the plant residues should decompose satis- 
factorily they have to mingle thoroughly with the mineral 
particles. This is brought about by earthworms, which have a 
remarkable power of casting up little heaps of soil out of their 
burrows, thus gradually forming a new surface layer. This 
action was first described by Darwin. It is illustrated very well 
by one of the Bothamsted fields, part of which was laid down 
to grass in 1874, while the rest remains arable land. The 
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field is very stony : the arable part contains 356,000 lb. stones 
in a total weight of 1,320,000 lb. soil per acre in the top 
4 inches, being 27 per cent of the whole. But the grass part 
is no longer stony ; the top 4 inches is nearly free from stones, 
containing only 52,000 lb., or 5 per cent of the whole. The 
stones have not disappeared, but they have been gradually 
submerged in the thin layers of soil perpetually being thrown 
up by the earthworms. This is shown in Table I. 


TABLE I. 

Percentage op Stones in Arable Land and in Land under 
Grass for 40 Years. 



Arable Land. 





Grass I^and. 


Dunged. 

Un manured. 


Ist inch 

26 

58 

Nil 

2nd „ 

S 20 

15 

Nil 

3rd ,, 

16 

23 

Nil 

4tli „ 

15 

30 

12 

5th „ 

U) 

21 

32 

eth „ 

15 

20 

29 

7tli „ 

20 

19 

15 

8th „ 

23 

19 

18 

9th „ 

20 

16 

26 


Sections similar to these may be seen almost anywhere where 
native vegetation flourishes and leaves the earthworms un- 
disturbed. They have sometimes given rise to the idea that 
the layer of fine earth overlying the rock has been produced 
by the disintegration or weathering of the rock. The actual 
particles were formed this way, but the layer was not; it arose 
from the slow action of earthworms in sorting out the soil from 
the stones and throwing it up on the surface. A good illus- 
tration is shown in Fig. 3. 

It takes some time, of course, to get the whole chain of pro- 
cesses going. This is brought out very clearly in the attempts 
to plant the waste-mounds of the Black Country of Stafford- 
shire. An enormous area in this region is covered with spoil- 
heaps containing the refuse from coal-mines, furnace ashes, 
slags, &c. These were dumped as convenience dictated, and 
no attempt was made to keep them reasonably levelled, or to 
cover them with any of the soil that they gradually overspread. 
For over a century the dumping has continued, and now the 
heaps extend over many thousand acres of land. In 1886, 
however, a great area near Walsall was laid out as a public 
park, part of it being sown with grass and part being planted 
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with trees. For the grass it was only necessary to pick up the 
surface, sow the seed, and give a good dresing of road-sweep- 
ings ; nothing has been applied since. The trees were planted 
in pockets of earth, out of which, however, they have long since 
grown. 

The original material was the shale — locally known as 
“clunch” — that forms the partings between the coal-seams, 
and had to be removed in great quantities during the working 
of the pit. It came out in flaky masses, but it speedily disin- 
tegrates to a clay that becomes extremely sticky in wet weather. 



Fig. 3 . — Action of earthworms in sorting out fine particles of soil and bringing 
them up as a layer of fine earth on the surface. 

In the illustration this layer is 6-0 inches deep : this is quite usual In the southern counties. 


Both the grass and the trees have made satisfactory growth, 
and the Park is an admirable demonstration of the way in 
which an unsightly waste - heap can be converted into a 
picturesque pleasure-ground. Our interest, however, is in the 
soil changes. The raw mineral matter is gradually under- 
going conversion into soil; but even after thirty years the 
process is still far from complete. There is as yet no notable 
difference between the surface and the lower layers, and nothing 
to mark out the surface-soil frpm the subsoil. The colour is 
uniformly greenish-grey, with no break anywhere and no sigh 
of reddening. Chemical tests showed that some oxidation had 
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taken place in the top 9 inches, the ferric iron being 50 per 
cent of the total iron, while in the second 9 inches it was onljr 
40 per cent There is also more decaying organic matter in 
the -top layer than lower down, and therefore more nitrogen. 
This will ill time lead to the formation of a normal soil, but. it 
has not yet done so. The numbers of bacteria are all very 
low, ranging from 0*2 to 3*5 millions per gram, and averaging 
1*5 millions, while even in a poor normal soil they run about 
6 to 10 millions per gram. There are not many earthworms 
yet Further, the wild vegetation is mainly of the type that 
grows on exposed subsoils — e.^., coltsfoot, equisetum, Lotus 
corniculatus, &c., — although in places some of the grasses are 
coming in. The analytical results are as follows : — 



Waste heap planted 
thirty years ago. 

Usual for normal 
soil of similar type. 

Nitrogen, per cent 

Top 9" 

0*11 

2nd 9" 

007 

Top 9" 
0-18 

2nd 9" 
0*10 

Bacterial numbers, millions per 
gfam 

1-6 

02 

6 to 10 


Once the process gets well going, however, it proceeds more 
rapidly, and, as we shall see, in ordinary agricultural soils it is 
fairly quick. 

The Soil Cycle and the Cultivator's Art 

The up-grade in the soil cycle causes accumulation of fertility 
in the soil ; the down-grade causes the release of fertility and 
the production of plant-food. The cultivator's art, therefor**, 
consists in making the most of the natural cycle : of arranging 
that at one period fertility shall be stored as quickly and as 
extensively as possible, and that at another period it shall be 
liberated as completely as possible when it is wanted. 

Fortunately the cycle moves far more rapidly than the pro- 
cesses forming the mineral particles, so that it is much more 
under human control. 

Three things are involved : the mineral particles ; the supply 
of organic matter, which we may look upon as the raw material 
out of which the plant nutrients are to be made ; and the soil 
organisms, which constitute the workers in the process. The 
mineral particles, as we have seen, cannot be altered. The best 
that can be done is to mitigate their properties. The supply of 
organic matter is under control, and to some extent also the 
soil organisms. 
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The Supply of Organic Matter, 

One of the first discoveries made by arable farmers was that 
land cannot advantageously be cropped indefinitely ; sooner or 
later it becomes exhausted. It was also discovered very early 
that exhausted ” land recovered if left to itself for a time, so 
that natural vegetation could spring up. Exhausted land, in 
fact, is land in which the soil cycle has temporarily slowed 
down because the stock of easily decomposed matter is used 
up, and the remedy works because it allows the stock to 
be replenished. In the oldest systems the land was cropped 
for a time, and then left alone for a while to “rest” — i,e,, to 
grow what it would. This system became regularised in the 
early days of civilisation: thus, in the Mosaic law, the Jews 
were commanded to leave their land untilled one year in seven, 
and not to reap “ that which groweth of its own accord,” but to 
leave it. In Saxon and mediaeval times the land was uncropped 
one year in three; grass sprang up on the stubbles, it was 
grazed, and afterwards ploughed in. Something very similar 
can still be detected in parts of Connemara and in other 
remote districts in these islands. The land is cropped for 
three years, or at the outside four, and then it is “spent,” 
and is left for a period to become covered with whatever 
happens to spring up, — the mixture being by courtesy called 
“grass.” 

In modern North Country farming exactly the same prin- 
ciple is adopted: the land has a course of arable crops, and 
then is left untilled for several years. But instead of letting 
it cover itself with any casual vegetation that comes, it is 
seeded with a definite mixture of grass and clover, chosen 
so as to make vigorous growth. A good mixture not only 
furnishes organic matter for the soil, but also provides a 
considerable supply for live stock. 

A modification of the system that has the advantage of 
giving a larger gross return over the whole of the arable land 
consists in growing the clover mixture for one year only. This 
was recommended by Weston in his very interesting ‘Dis- 
course of Husbandrie used in Brabant and Flanders,' pub- 
lished in 1650 under Hartlib’s name, and it was introduced 
into practice by Townshend as the result of his brilliant ex- 
periments started in 1730. Clover was taken as a preparation 
br wheat instead of the bare summer fallow that was then 
common; it furnishes hay for the live stock, and then gives a 
second growth, which can either be fed off on the land or 
else ploughed in. This was a magnificent improvement, but 
it only travelled slowly, and when Lawes and Gilbert started 
their experiments in 1843 the advantage of the clover course 
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was SO little known that they made it the subject of one of 
their classical experiments (Fig. 4). Even now, the method 
has not been developed anything like as fully as it might be. 
It is only ten years ago that Sir Robert Wright (then Principal 
Wright) carried out experiments to demonstrate the value of 
sowing clover along with the lea oats in spring, a practice 
which, he states, “ has recently been introduced ” in Scotland. 


Wheat 



Fig. 4. — Effect of clover on the sticceeding crops^ Rothamsted. 

One-half of the field is under the rotation ; clover, wheat, roots, barley ; and the other under 
bare fallow, wheat, roots, barley. The clover not only yields a good crop of hay bnt 
benefits the succeeding wheat and barley. The figures stand for thousand pounds of total 
produce of clover, wheat, and barley, and 100 cwt. of roots. 

After the oats have been harvested the clover continues to 
grow, and not only furnishes additional keep for grazing stock 
but benefits the next crop. 

The average results for three years for barley following the 
oats were ^ — 


No Clover. 
2532 
26 i 


Clover. 

2987 lb. grain per acre. 

32^ cwt. straw per acre. 


1 ‘Standard Cyclopaedia,* vol. iii. p. 186. 
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A third method consists in growing a crop exclusively for 
the purpose of ploughing it in. Like many other modern 
schemes this goes back to very ancient times. Theophrastus, 
writing 300 years before Christ, says that in Macedonia and 
Thessaly beans were grown to be ploughed in at flowering 
time.^ Varro, about 50 b.c.,^ says, “Some things should be 
sown with a view not so much to present profit as to next 
year’s crop, because when cut down and left there they 
improve the soil. Thus, lupins, before they produce many 
pods, and sometimes beanstalks, if the podding stage be not so 
far advanced that it is profitable to pull the beans, — are usually 
ploughed into poor land for manure.” 

Although it is so old, this practice of ploughing in green crops 
only slowly came into Britain. Donaldson, in 1796,® says that 
it was scarcely known in Scotland, and not much practised in 
England; he only knew of it in Warwickshire, and to the two 
crops just mentioned he added only peas, tares, and buckwheat 
as suitable. 

When the method was tested experimentally a generation 
ago a whole year used to be devoted to the green crops, so that 
two could be grown in succession and each ploughed in. But 
nowadays time has become more important on the farm, and 
instead of spending a whole season on them, farmers try to get 
in the “green crop” in a blank period, between two others: 
hence their older name “stolen crops.” 

Whichever of the above two methods is adopted two types 
of plant are suitable for the purpose. 

(a) Spring-sown crops growing slowly in their early stages, 
so that they can be sown in the cereal crop without fear that 
they will swamp it or be themselves swamped. Clover satisfies 
this condition, and is very profitable for the purpose. The 
great advantage of these crops is that sowing is easy, and rapid 
growth begins with the first rain after the harvest. 

So far as is known, the cereal crop does not suffer from the 
admixture of clover ; indeed, some of the American experiments 
suggest that it may gain. More plants of this sort are badly 
needed, especially for soils that will not take clover frequently. 

(i>) Autumn - so'ivn crops that grow quickly in their early 
stages, and do not require much preparation for the seed-bed. 

Trifolium serves very well where it succeeds ; it tolerates a 
hard seed-bed, so that it can simply be harrowed in on the 
stubbles. Unfortunately it is delicate, and cannot be depended 
upon in the North. 

^ * Historia Plantarum,’ lib. viii. cap. 9. Pliny also states this in his ‘ Natural 
History,* lib. xviii. cap. 12. 

® Varro, lib. i. cap. 23. Storr-Best’s translation. 

• James Donaldson, * Modem Agriculture, or the Present State of Husbandry 
in Great Britain.* Dundee, 1796, vol. ii. p. 232. 
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Mustard is admirable, and in numerous experiments has 
proved of great value, sometimes, indeed, giving better results 
than a dressing of dung. 

Leguminous crops have the advantage that they increase the 
stores of nitrogen in the soil, but this is not the only factor, 
and the non-leguminous crops, as shown by experience with 
mustard, prove very useful. Indeed, on the lighter sandy soil 
at Woburn the non-leguminous mustard gives better results 
than the leguminous vetches. This is not universal : a different 
result was obtained on the heavier soil at Eotbamsted, but it 
shows that non-leguminous plants can be used under proper 
circumstances with perfectly satisfactory results. 



Yield of Wheat, Bushels per Acre. 


No greeu 
. crop. 

After 

vetches. 

After 

cr'inson 

clover. 

After 

mustard. 

After 

rape. 

Light land at Woburn . 

10*1 

15*1 


25 1 

20-4 

Eleavy land, Eothani- 
sted .... 

17-6 

36*3 

28-3 

26-8 

220 


The great advantage of this method of adding organic matter 
to the soil is the completeness with which it is under control. 
The size of the green crop may be controlled by treating it 
with artificial fertilisers.^ It is even possible to exercise some 
control as to the nature of the compounds thus added to the 
soil. Crops can be chosen for the sake of some special sub- 
stance : experiments are in hand to ascertain if it is possible by 
this means to control any of the soil pests. Again, the crop 
can be fed to animals on the land so that their excretions fall 
straight on to the soil. It so happens that the animals ex- 
crete most of the constituents really wanted by the plant, and 
they leave or excrete sufficient organic matter to benefit the 
soil considerably. There is certainly a great future for these 
methods, and our seedsmen and plant breeders might well turn 
their attention to the production of more suitable varieties. 

The Limits of the Process. 

The processes just described add considerably to the fertility 
of the soil. The green crop during its lifetime built up organic 
matter; it took from the soil soluble nutrients, particularly 

^ Dr Somerville Hrs recently shown that better arable crops are obtained 
from ploughed'Up grass land which has been improved by basic slag than from 
untreated grass land {Journ. Board ofAgrie.i 1916, vol. xxii. p. 1201). 
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nitrates, which might easily have been washed away; and 
it it was of the leguminous order, it increased the stores of 
combined nitrogen through the activities of its associated 
micro-organisms. When it is ploughed in all these things are 
added to the soil. After a course of green manuring, therefore, 
the soil increases in fertility. 

But the process does not go on indefinitely : there is a limit 
beyond which organic matter will not accumulate in the soil by 
these natural processes. This is set by — 

(a) The nature of the vegetation. In favourable conditions 
the vegetation may be of a bulky, easily decomposable type, 
very suitable for decomposition in the soil and for increasing 
fertility. In unfavourable conditions the growth of the green 
manure crops may only be small, and on the virgin land the 
native vegetation may not be at all suitable for the purpose : 
thus, heather, bracken, cotton-grass, gorse, pine needles, &c., 
are not promising materials for the soil cycle. 

(b) The losses. These arise from bacterial action, from rain, 
and other weather agencies. 

In consequence there is a limit to the accumulation of 
fertility, and even in virgin soil the stock is not indefinitely 
great. The percentage of nitrogen is a useful index, and 
although it is not the only criterion, it sufficiently serves our 
purpose.* The following are some results: — 



Sandy 
hoathii, 
Norf«.lk. 
Virgin soil. 

Loams. 
Very old 
grass. 

Pasture for 
40 years. 

t 1 

Prairie | Black soils, | 
loams. ; Manitoba. | 

! 1 

Nitrogen, per cent . 

010 

0-25 

0*20 

0-4 

1-0 


The black soil of the prairie owes its colour and richness 
in nitrogen in part to its geological history, and not solely to 
its undisturbed condition. 

Data have not been obtained to show how far fertility can 
be accumulated in farm soils by ploughing in green crops, but 
there is no doubt it is equally limited there also. 

The Release of Fertility. 

The farmer’s object, however, is not to accumulate fertility 
but to use it: the accumulation is only made for the sake 
of breaking it down again. During the growth of the green 
crop the activities of the soil organisms seem to be rather 
suspended, but after the ploughing-in they become very active, 
plant food is produced at a great rate (Fig. 5)i and unless 
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a crop is there to take it up, and able to grow sufficiently to 
take it all up, there is considerable loss. This, unfortunately, 
is a common occurrence in virgin lands. For various reasons 
the crop is limited to some 25 bushels of wheat, or even 
less, which does not require very much plant food : any excess 
left unused is wasted. It is not uncommon after twenty years 
of prairie cultivation to find that only one- third of the nitrogen 
lost from the soil has gone into the crop. If bigger crops 
had been possible the plant food could have been more com- 
pletely used. 

Thus the building-up and the releasing of fertility are both 
carried out on the principle of assisting Nature. In the build- 



EFFECT OF PLANT RESIDUES ON NITRATE PRODUCTION IN SOILS. 

Fig. 6 . — Showing koto rapidly nitrates are produced in soils where plant 
residues are added. 

The lower line shows the amount produced in the soil alone ; the dotted line the amount 
formed when plant residues are i)ut in. The figures represent parts of nitrogen per million 
of dry soil. 

ing-up process the farmer grows crops which add organic 
matter to the soil, and he either ploughs them all in or else 
ploughs in part and feeds the rest to animals, whose excretions 
will be ploughed in. This imitates the natural process by which 
soil was formed and fertility first accumulated. 

In the reverse process of breaking down the fertility and 
utilising it, he must assist the micro-organisms, and this is best 
done when growing vegetation is out of the way : hence, culti- 
vation and tillage are carried on for as long as possible. 
But as plant food cannot be stored indefinitely in the soil the 
conditions must be made as favourable as possible for the 
growth of the crops, so that the whole of the plant food shall 
be utilised, and none left over to waste. 

Finally, if the process of cropping goes on too long without 
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any addition of organic matter the soil cycle comes to a stand- 
still, and the land is said to be exhausted. 

The perennial controversy as to whether grass or tillage is 
the better husbandry, with its numerous political, social, and 
economic aspects, has also a fertility aspect. From the soil 
point of view grass stores fertility, but does not use it fully, 
while tillage uses fertility, but does not store it. 

The modern movement is against too much grass. That 
prince of farmers, Mr Strutt, not long ago published his returns 
per acre for a period of eighteen years, and showed that grass 
does not give anything like the gross return or profit that arable 
land gives. Some of his figures are as follows : ^ — 


Average Profits per Acre, 18 years, 1894-1911. 






£ 

8, 

d. 

Potatoes 

, ^ 



4 

13 

1 

Wheat 




2 

18 

8 

Winter oats . 

. 



2 

18 

6 

Red clover 

, 



2 

11 

6 

Barley 

. 



2 

3 

4 

Mangold 

. 



0 

18 

2 

Permanent grass 

. 



0 

7 

11 


Mr Middleton 2 has more recently shown that the proposi- 
tion is generally true, and, from whatever poirft of view the 
matter is approached, arable land comes out best. 

An interesting experiment is now being conducted under 
Mr Gavin’s supervision on the Duke of Marlborough’s farms 
at Blenheim, Oxford, where some of the grass land is being 
ploughed up, so far with entirely successful results. The total 
output has increased', and also the net profits,— rboth highly 
desirable achievements. The soil is ploughed to a depth of 
about 5 inches, and is turned completely over, then a roller is sent 
over crosswise to press the grass right in so that it does not 
spring up again. If the grass is not biiried it causes endless 
trouble by growing again. 

The soil is eminently suitable for arable crops, being a nice 
loam on the cornbrash, one of the most tractable formations in 
the country. It does not follow that equally good results 
would be obtained on heavy clay grass land, nor that it is 
economical to break up valuable pasture or meadow land. 

But the general economic position demands that the utmost 
should be got out of the land, and that the accumulated stores 
of fertility should be drawn upon as completely as possible. 
The aim should be a combination of the two processes : storage 

* TrwM, Surveyors* Institute, 1913. 

* Jour, Bd, Agrio,^ 1916, vol. xxii. p. 620. 
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are the insect pests — wireworms, &c , — which accumulate seri- 
ously in cultivation under glass, and may cause grave trouble 
when grass land is ploughed up. At the present time these 
constitute one of the great obstacles to the proper utilisation 
of accumulated fertility. In many cases farmers have learnt 
various methods of cultivation which enable the plant to keep 
growing in spite of the pest, but where the pest becomes bad 
they must either grow some non - susceptible crop, such as 
beans, or leave the land fallow. It is hoped that more direct 
methods will be available before long. 

The Speeding-up of the Soil Cycle. 

The up-grade, or the accumulation of fertility, requires the 
free growth of plants so as to form copious residues; the 
down-grade, or liberation of fertility,^ requires the free growth 
of micro-organisms. The speeding-up of the cycle, therefore, 
involves the improvement of conditions for the growth both 
of plants and of micro-organisms, and it is extremely fortunate 
for the farmer that both plants and micro-organisms require 
the same conditions, so that anything that benefits one part 
of the cycle also benefits the rest. These requirements are — 

1. Air. 

2. Water. 

3. Proper temperature. 

4. Proper food. 

5. Proper root-room. 

6. Absence of harmful conditions. 

Unless every one of these is met the plant is likely to fail. 
No amount of water, for example, will make up for lack of 
temperature, and although the actual amounts of food wanted 
depend on the water supply, the rule holds good for all these 
things. 

Any requirement that is not met puts a limit to further 
growth : it is therefore called a limiting factor. Success in soil 
management consists in discovering and removing the limiting 
factor. Common experience has shown what are the limiting 
factors on the ordinary classes of soil. 


Soil. 

Limiting Factor. 

Clay . 

Coldness, wetness, sourness. 

Sand . 

Dryness, heat.^ 

Chalk . 

1 

Peat 

Coldness, wetness, sourness. 


In the aouthern counties of England, 
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All of the soils may suffer from insufficiency of food, but it 
is not the object of this paper to go into the question of food 
supply, which is a whole subject in itself. We shall confine 
ourselves to a discussion of the other factors. 

Study of the list brings out the interesting fact that coldness 
and wetness go together, and so do dryness and heat. It is obvious 
that if all four could be blended some desirable neutral con- 
dition might be attained. This was the principle on which the 
agricultural advisers of the old days proceeded. They suggested 
that soil improvement was simply a matter of creating the 
opposite condition. “ Things become fruitful,^’ says Evelyn in 
his ‘ Terra ' (1676, one of the earliest British books on soil), 
** from the mixture of repugnant qualities.” This was the 
principle adopted in the old style of medicine. While it looks 
charmingly simple on paper it breaks down in practice. Thus, 
the method suggested for improving clay was to add sand, and 
a number of experiments with this object are recorded in the 
eighteenth and early nineteenth centuries, but they commonly 
failed. 

The modern principle of discovering and removing tlie limit- 
ing factor is much sounder. 

fFelness, — Only one method has been discovered for dealing 
with this, and that is some form of drainage. It is an old 
art that was forgotten for a long time. It is described by 
Columella,^ who wrote about 60 a.d., but is^not mentioned 
in British books in the great revival of the sixteenth cen- 
tury. Gervase Markham, for instance, wrote books on almost 
every branch of farming from marling to horse-breeding — 
so many, indeed, that his publishers made him sign a con- 
tract to write no more — but never one on draining. But 
by the middle of the seventeenth century it was common, 
and in Blith’s ‘ Improver Improved ’ it is dealt with at great 
length, and full details are given for taking the necessary 
levels. 

The old drains described by Columella, and used in Suffolk 
and Essex, were made by digging trenches, laying stones in 
the bottom, and filling in again; where stone could not be 
had brushwood or sticks were used instead. These bush-drains 
are fairly durable : they are still made in parts of Suffolk, The 
trench is dug about 18 inches deep, according to the land, and 
tapering to 3 inches width at the bottom ; hedge-trimmings are 
then laid in, and the earth filled up. The writer recently 
inspected some old bush-drains in Hertfordshire which still 
persisted. But their drawback was that they were not by 
themselves sufficient; the land had still to be laid into 

^ Lib. 2, cap. 2. He speaks of drains as ** hidden ditches.'* 

VOL. XXVIII. B 
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ridges or “stetches” just as if no system of under-drainage 
were used. 

A very great advance was made when Elkington, in 1764, 
tried to drain the wet Princethorpe farm in Warwickshire he 
had recently inherited from his father, and, in despair at ever 
making it dry, one day seized a crowbar from a labourer and 
drove it hard into a new ditch that was being dug. Water 
rushed out, and Elkington realised why previous efforts had 
failed: the ditches had been made to take off surface water, 
while the real source of the trouble was the hidden spring. 
He therefore made his new drain along the outcrop of the 
spring, but at a lower level, and led it into a brook : from that 
time on lie was no longer troubled with wetness. So successful 
was he in the Midlands that his crowbar became likened to 
the rod of Moses. But the method did not always work in 
other people’s hands : springs were not always the cause ; and 
in the years of depression following the Napoleonic wars drain- 
age was neglected. The next move came when James Smith, 
manager of the cotton works at Deanston, in Perthshire, 
between 1820 and 1830 drained a marsh with stone drains and 
converted it into a garden. This showed what could be done, 
and the ingenuity of inventors soon caused drain-pipes to be 
turned out by the thousand at very cheap rates. Drainage 
was thus facilitated, and numerous large schemes were carri^ 
through. Unfortunately much of it was done before the under- 
lying principles were worked out, and so the drainers did not 
always know exactly at what they ought to aim. Thousands of 
acres of land were wrongly drained, and thousands of pounds 
wasted before it was discovered that two separate cases have to 
be dealt with — underground water, which requires deep drains, 
and surface water, which has to be carried off by shallow drains. 
The lesson is a useful one that ought never to be forgotten. 
Progress can be made by the empirical or hit-or-miss method 
where numbers of trials are made on the off-chance that one 
will turn out a success ; or, on the other hand, by the scientific 
method, where investigations are made to find out exactly what 
are the conditions to be met, and the underlying principles ; 
and, when these are known, trying to work out a practicable 
method on a sound basis. Experience has shown that the 
scientific method is both safer and cheaper than the other, and 
one of the many illustrations is afforded by the history of 
drainage. 

Wherever pipe-drainage was properly carried out it was very 
successful, and more efficient than the older methods. The land 
did not need to be kept in ridges ; it could be laid flat. Thus for 
the first time the heavy*land farmer was able to get rid of the 
furrows where crops would not grow well, and where, therefore. 
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weeds got a hold and spread their seeds all over the land. He 
could also on the flat land use binders and the newer cultivating 
machinery, and could cross-plough and do other various opera- 
tions never before possible. More than that, the improvement 
in the soil conditions enabled the plant to start growth earlier 
and to continue later ; made it possible to grow some of 
the more delicate crops, such as turnips, and thus to increase 
the output of animal food ; and, generally speaking, it increased 
the possibilities of crop growth so much that artiticial manures 
could be used with advantage. 

As a farming operation becomes better developed it becomes 
more dififlcult to suggest improvements. Attention can then 
profitably be directed to the reduction of costs. Pipe-drainage 



Fig. 6 . — Mole plouyh, modern. 

Messrs Howard’s plough for steam tmction. 

was always expensive, and for some years past landlords have 
not always considered themselves justified in carrying it out. 
Fortunately a far cheaper substitute has been developed which 
promises to work equally well ; it is known as mole-draining. 
It consists in forcing a steel cylinder with a pointed end through 
the soil so as to make a tunnel about 9 to 18 inches below the sur- 
face (Fig, 6). Naturally this method only works in soils which 
are sufficiently heavy for the tunnel to hold up, and the subsoil 
must therefore be tested before the process is begun ; if it 
crumbles in one’s hands it is unsuitable. A common price in 
the Midlands is £1 per acre, which is considerably less than even 
the cheapest form of pipe-drainage. The benefits are consider- 
able. I have at present under observation an area of grass land 
that used to be very wet during the winter, but since mole* 
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draining it remains firm and dry, with obvious advantage both 
to grass and stock.^ 

The practice is really old : it waa used by Adam Scott at the 
end of the eighteenth century, and an early form is shown in 
Fig. 7, taken from K. W. Dickson’s ‘Practical Agriculture,’ 
published in 1807. This was hauled by a windlass worked by 
eight women, each paid 8d. per day. 

Dryness , — If the overcoming of wetness was the great triumph 
of our grandfathers, we can reasonably claim for our generation 
that it has gone a long way towards overcoming the difficulty 
of dryness. Considerable parts of Britain are affected this way, 
especially the sands and gravels of the Eastern and South- 
eastern counties. The old English farmers hated dry soils : they 
cultivated the loams and clays, but left the dry sands as wastes 



Fig. 7 . — Mole plough^ ancient type. 

This is described in Dicks iii’s ‘Pmctical Agriculture,’ 1807, and was hruled by the windlass 
w 'rked by eight women. 


to become tenanted by highwaymen, footpads, and other pictur- 
esque personages of that type. From Shakespeare to Cobbett 
a long list of writers said their worst about this kind of country : 
“blasted heaths,” “ villainous holes,” “rascally heaths”; while 
Hindhead in Surrey, now the most favoured of residential spots 
outside London, was, in Cobbett’s view, “certainly the most 
villainous place God’ ever made.” The old method of treating 
this kind of soil was based on the old principle of working by 
contraries and adding the opposite, — it was to add clay, or 
better still, marl. But even in the old days of cheap labour 
this was not commonly done, and it only succeeded where clay 
lay just under the sand, or within easy reach by tran^way, so 
that it could be brought up and put on to the surface. This 

^ The last part of the run near to the watercourse has to be pipe-drained. 
If the pipes are made to discharge straight into the watercourse they will tend 
to splinter badly with the frost and to fall out, so that the opening fills up and 
the drains become blocked. The trouble can be obviated by discharging into a 
drain parallel to the watercourse so that one opening only is necessary ; this can 
then be of brick. Mole-draining does not work where there are large stones in 
the ground. 
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was done by Coke at Holkham, by the Duke of Bedford at 
Woburn, and still later in Delamere Forest, Cheshire. A great 
tract of sand lying between Ghent and Antwerp, and known as 
the Pays de Waes, was reclaimed in this manner at great 
labour. 

But this method is generally too costly for modern conditions, 
and fortunately it is not necessary. The modern method of 
discovering and then removing the limiting factor allows of 
considerably wider scope. The limiting factor being dryness, 
the remedy is to increase the stock of water in the soil, and 
this can be done either by adding more water or by diminishing 
the losses. Direct addition of water is not now common in this 
country, although it was frequent in the old days of watering 
or “floating” meadows, and it might well be more often prac- 
tised in market-gardening wherever little streams or suitable 
sewage effluents are available. The oldest schemes known are 
those of ancient Babylon in the country lying between the 
Tigris and the Euphrates. Left to itself this district is nothing 
but a wilderness; it bakes under the fierce sun, and sand blows 
in and covers it. But the land falls away from the Tigris to 
the Euphrates, and some forgotten genius discovered that 
canals could be constructed to connect the two rivers and to 
irrigate the whole area. It then became amazingly fertile. 
When history begins, some 7000 years ago, there was already a 
big network of these canals, and the irrigated land was made to 
bear two or even three crops of wheat a year, yielding a two- 
hundred to three-hundredfold return. Constant watchfulness 
was necessary ; the canals had to be kept clean, or they became 
blocked and floods set in.^ There must also have been some 
form of drainage, or the irrigated land would soon have been 
rendered useless by alkali. 

Modern irrigation schemes aim always at combining irriga- 
tion with drainage, and considerable work has been done on the 
most suitable quantities of water for different crops, and on the 
causes of the alkali that sooner or later ruins most irrigated land 
unless it is checked. 

In regi(»ns where the rainfall exceeds 15 inches per annum, 
and where, moreover, it is distributed favourably to plant 
growth, there is no necessity for irrigation : the natural supply 
is sufficient if it is properly husbanded. All loss and waste 
have to be reduced, and numerous investigations have therefore 
been made to find out how this could be effected. Two general 
methods are known. 

Some of the soil constituents — the clay and some of the 
organic matter — have the power of absorbing water and holding 
it so firmly that it does not drain away or rapidly evaporate. 

^ 0. H. W. Johns, * Ancient Babylonia.* 
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One of the plots on the Broadbalk wheat field receives 
annually 14 tons of farmyard manure, while the adjoining 
plots receive none. The effect on the drainage is very marked, 
— the drains hardly ever running on the dunged plots, while 
they frequently run on the others. 


Numbkr of Days when Drains ran. 



1903. 

1904. 

1905. 

1968. 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

Average 

of 

twelve 

years. 

Dunged plot . . 

2 

3 

None 

1 

None 

N one 

1 

None 

None 

None 

None 

2 

0-7 

Unmanurcd plot 

27 

20 

11 

14 

10 

! ^ 

10 

20 

20 

32 

9 

20 

17 


Fig. 8 shows the effect on the water content of the soils. 
The effect on the crop in a dry July is well shown by the 
mangolds in Barn field (Fig. 9). The field is divided into strips 



Fig. 8 . — Effect of dung on the moisture content of soil. 

The curves show the percentages throughout the year of moisture in plots receiving dung, and 
in adjoining plots receiving nothing. All through the year the dunged soil is the moister, 
and in a dry season is therefore the more favourable for growth. 


running from top to bottom : those on the right-hand side receive 
farmyard manure, those on the left do not, but only combinations 
of artificial manures. Mangold seed was sown on the same day 
over the whole of the plots : owing to dry weather, germination 
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and growth were very slow, but the extra moisture in the dunged 
plot just enabled the plant to keep growing, whilst on the ad- 
joining plots without dung they failed to grow. For this reason 
farmyard manure is indispensable on certain soils in the Eastern 
counties, and by no system of artificials can it be replaced. 

Addition of clay has the same effect, but in practice it is less 
easy to carry out. Organic matter has the great advantage 
that it can be got on to the land without cartage : crops can be 



A 


Fig. 9. —Effect of farmyard manure in comerving moisture in soil^ J\dy 1915. 

To the light of a the land receives farmyard manure, and is therefore moiater than that to 
the left, which receives only artificial manures. In the dry weather, after sowing, this 
additional moisture provecl very helpful, clausing the plants to make considerable progress, 
so that by July the difference had become very striking. (Barnflold, Rothamsted.) 

grown and ploughed in or fed to animals on the land, so that 
the organic matter increases in the soil with the minimum 
of trouble. 

The second method of reducing the wastage of water is to 
make a layer of soil on the surface which may act as a non- 
conductor, keeping the sun’s heat off from the main mass of the 
soil. Direct sunshine has a remarkably quick effect on soil 
temperature; indeed, at Eothamsted, the recording soil ther- 
mometer buried 6 inches in the soil might almost be used as a 
sunshine recorder. But if a loose layer of soil is kept on the 
top the direct rays of the sun are less able to penetrate, so that 
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the soil does not get so hot or lose its moisture so quickly. The 
formation of this mulch is brought about by surface cultivations, 
and this is the central feature of farming in dry districts. Disc 
harrows are sent out as speedily as possible after a shower of 
rain or whenever the soil appears to have become consolidated; 
a layer of loose soil to 2 inches thick is thus maintained. 
This helps to conserve moisture. In unirrigated districts in 
Alberta it is sometimes found an advantage to make a whole 
year’s fallow so as to increase the store of moisture in the soil 
for the next season. The crop, of course, will only grow to the 
limit set by the water supply, and no dry farming adds a drop 
of water to the soil, or produces any more growth than the 
water supply allows. 

The agriculturist is not confined to such improvements as 
he can effect in the soil. Plants, even of the same species, 
vary in their water requirements, and jt is possible to find 
varieties requiring less water than others. Wheat is selected 
on this principle in Australia, and varieties liave been obtained 
possessing considerable power of resisting drought. Varieties 
of maize have been selected in the Western States specially 
because of their low water requirements, and in Nebraska good 
results have been obtained with a short small-leaved variety 
that needs no more water than can be got during the summer. 

In consequence of these soil and plant improvements dryness 
‘ no longer presents serious difficulties to the farmer, and land 
which a generation ago was marked Desert Land” on the map 
is now coming into cultivation. The old ‘-American Desert” is 
fast disappearing, and the " Great Desert of Australia ” may be 
hoped to follow suit. Even our own Eastern counties’ heaths 
are not hopeless, especially where the land is tolerably level 
and abuts on to higher land. Fig. 10 shows a reclamation in 
progress by Dr Edwards at Methwold, Norfolk: the bracken 
is first cleared off and piled into heaps to be burnt, and the 
ashes are spread; chalk also is applied. Then the land is 
cultivated deeply to tear up roots, break up rabbit-holes, and 
level it down generally. It is now ready for cropping, and 
only requires proper artificial manures to produce potatoes, 
lucerne, oats, and other crops. 

Absence of Injurious Factors, — This is intended to cover 
almost everything left over, but the commonest are — , 

Sourness of Soil , — a condition which arises in cold, wet con- 
ditions, and 

Alkali Soil , — which arises in hot, dry conditions. 

Both are of great importance, but sourness is the only one 
that concerns us here. Its cause is rather obscure ; it is often 
attributed to acids, but no acid has been extracted from soils 
in this country in any form satisfactory to the chemist. From 
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Fig. 10. — WoAit keath-land being reclaimed by Dr Edwarde in NcrfoLlc, 

The top part shows the first stage where the bracken has been collected in heaps for burning 
and the land left in proper condition for cultivation. The lower part shows the result : the 
land is carrying a good crop of potatoes, lucerne, &c. 

the dawn of history it has been the bane of the Celtic tribes, 
and long before history begins they had discovered a remedy. 
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Pliny tells us how the Britons and Gauls used marl for 
“nourishing the land.” They knew more than half a dozen 
varieties, grouped them into two divisions, — hard and fatty, — 
and considered that some were better for grain and some for 
grass. The most lasting was chalk, which was dug out from 
wells and spread on the land : its effects persisted for eighty 
years. To this day chalk is still drawn in Hertfordshire just 
as Pliny describes. Later on, however, burnt lime became more 
common : it is certainly easier to handle, as it is more evenly 
divided. But where fuel was dear the unburnt material 
was more popular. Limestone in broken chips was used in 
Oxfordshire;^ powdered limestone in Treland,^ and also in 
Scotland ; ^ indeed, Lord Karnes is said to have put up a mill 
for grinding limestone, “but it was unfortunately carried away 
by the burn that had worked it, and consequently it remains 
doubtful whetlier it would be advantageous to grind limestone 
for manure.” ^ 

Ground limestone is now available in quantity and is known 
to be beneficial. Numerous experiments have also been made 
with different forms of burnt lime. The liming of soils is 
therefore now one of the easiest of processes ; unfortunately 
it is one of the most frequently neglected, and sadly needs to 
be brought in again.® 

Depth of Soil , — However good a soil may be in itself, it 
achieves little unless there is enough of it to allow of proper 
plant growth. Throughout our island the natural vegetation 
goes down about six inches, and at this depth, therefore, the 
soil-making process has usually come to an end; below this 
is the original mineral matter out of which the soil was 
originally formed. This is shown in Fig. 11, where the per- 
centages of nitrogen in each inch of old grass land at 
Eothamsted are plotted ; the fall is very marked. 

The plants grown by the farmer, however, are not the natural 
vegetation; they are, indeed, far from it. They have been 
selected and bred, and could no more survive under “natural” 
conditions than highly-bred stock. They want constant nurs- 
ing from man, and they prefer a greater depth of soil than 
Nature usually affords. 

It is therefore desirable to deepen the soil — i.e., to make the 
subsoil like the surface soil. Two ways have been adopted. 

1. Imitating the Natural Process , — The natural process of soil 
formation is for the roots of vegetation to decay, and thus to 

^ R. Plot, ‘Natural History of Oxfordshire,’ 1676. 

® C. Varley, ‘New System of Husbandry,’ 1772, vol. ii. p. 46. 

* H. Home, ‘Gentleman Farmer,’ p. 264, 5th ed., 1802. 

* ‘ Gleanings from Books on Agriculture,* 1802, p. 244. 

® See a striking leaflet recently issued by the Scotch Bd. of Agric., No. 20 
1915. 
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mingle with the mineral matter. Since the natural vegetation 
stops at about 6 inches in this climate, the surface soil also 
stops there. If one wants to extend the surface soil, the obvious 
plan is to replace the natural vegetation by other vegetation 
which will go down deeper, and this is the plan adopted by 
Mr Elliott.^ 

The land is ploughed up and then sown with vigorous deep- 
rooting plants, such as chicory, burnet, yarrow, kidney vetch, 
&c., and left for some years. The ordinary process of soil 
formation goes on, but it now extends to 8 or 9 inches, 



Fig. 11 . — Percentage of nitrogen in soils of grass land^ showing the fall as the 
depth increases. 


the new depth of root range. After a time — which depends 
on circumstances — the process has gone sufficiently far to 
effect considerable improvement. It obviously has to be 
repeated fairly frequently to maintain the supplies. 

2. Making the Subsoil more Accessible . — Gardeners can do this 
by trenching — i.e.y burying the surface soil and bringing up 
the subsoil to the top where it can be got at easily, manured, 
cultivated, and transformed into soil. This method was used 
for wheat in the fifties: it was brought out by the Eev. C. 
Smith of Lois Weedon,^ and caused no little sensation for a 

' ‘Agricultural Changes required bjr the Times,’ Ist ed., 1898. 

Described in his pamphlet, ‘ A Word in Season. ’ 
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time. Labour was cheap, wheat was dear, and so was dung, 
and, moreover, wheat tolerates pretty well the sticky condition 
into which a raw subsoil is likely to get in winter. But the 
method failed at Rothamsted, and died directly prices altered. 

Deep ploughing has proved considerably more successful. 
It has had a chequered history, and no small proportion of its 
failures arose directly through wrong teaching. Fifty years 
ago the subsoil was looked upon as the store of food for plants, 
requiring only the influence of weather to be released. Now 
we know that it is not, but that, so far from giving anything, 
it must receive something before it contributes to the fertility 
of the soil. The great advocate of deep ploughing in the old days 
— the fifties and sixties — was Mecchi^ of Tiptree Hall, Essex, 
and he claimed to have increased enormously the productivity 
of his land by deep ploughing combined with drainage; roots, 
green crops, and clover especially benefiting by the treatment. 
But it was done without discrimination: a good deal of raw 
subsoil was brought up which seriously injuried the heavy 
land, and in the bad days of the nineties farmers could not 
afford the necessary manure to put matters right. It is now, 
however, finding advocates once more, and very good results 
have been obtained by Mr Hailey in Hertfordshire by steam- 
ploughing 17 inches deep every five years. This is done 
in July, thus allowing ample time to work down the new 
surface by harrowing, &c., before the winter rain comes on. 
The subsoil is a sandy clay, by no means hopeless, and in 
the spring a dressing of soot is given,' which, besides fur- 
nishing nitrogen, also improves the texture of the soil. The 
cost of the work is about £2 per acre. 

This requires steam tackle. A method applicable on smaller 
farms, and costing very little, is to send the subsoiler after the 
plough. This, gets down quite deeply enough, and it does not 
bring up much of the crude subsoil. The benefit is consider- 
able; the following results were obtained at Rothamsted : — 



POTATOBH. 

Wheat. 


1914. 

1916. 


Tons per acre. 

Total produce, lbs. per acre. 

Siibaoiled in 1914 

7.4 

3598 

Not subsoiled 

6-9 

3146 


^ ‘Hjow to Farm Profitably,^ 1869, p. 132; also * Farmer’s Fiiend,’ 1847, 
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Occasional deep ploughing and subsoiling are especially good 
where a pan exists just below the surface soil. On many heavy- 
land farms wooden ploughs have been in use from time im- 
memorial, and the cultivators were loth to change them, because 
they would get through the soil under almost any conditions, 
while the iron ploughs — or at any rate the earlier makes — 
would not. The heavy plough, however, had the disadvantage 
that it consolidated the soil into a “plough sole,*’ especially 
when it was drawn by three or four horses in the furrow and 
worked always at a uniform depth. This not uncommonly 
happens in the boulder-clay. In parts of Essex, for example, 
the layer of soil actually ploughed is only about 4 inches, and 
of course the crops are poor. Below this there is any amount 
of potential soil, but it is firmly sealed under the plough sole. 
The remedy is obvious ; two things have to be done. A better 
type of steel plough must be obtained, which does not need to 
work at one uniform depth; and a subsoiler must be run 
behind it so as to tear up the plough sole. Deep ploughing 
alone is not sufficient: it might only make another plough sole 
lower down. It is by occasionally getting below the usual 
depth that the best results are obtained. Drainage is of course 
indispensable unless the subsoil is sufficiently pervious. Very 
satisfactory results have been obtained by this method in Essex. 

The “pan” formed on certain sandy or gravelly soils, con- 
taining iron but deficient in lime, can be broken in the same 
way, and its formation prevented by deeper ploughing and 
applications of lime. 

The trouble is far more serious when the material under- 
lying the thin layer of soil is gravel. No one has yet evolved 
any satisfactory general method of treatment, and much of this 
sort of land is of very little use for crop production. It may 
serve other purposes, of course : gravel makes good residential 
districts, golf courses, &c., but for purpose of conversion into 
soil it is pretty hopeless on our present methods. 

Eock is also seriously troublesome. In very moist districts 
a certain amount of pasturage can be got on thin soils overlying 
rock, but usually very little can be done. One case, however, 
is susceptible to treatment. If the rock is only a thin layer, 
and it is underlain by good material only wanting organic 
matter to make it into soil, the possibilities of improvement are 
considerable. Excellent results were obtained at Cox Heath, 
Maidstone. In its original state the soil was so thin that crop- 
ping was impossible; it was therefore left waste, and became 
the abode of gipsies, tramps, and other vagrants. But under-* 
neath the layer of rock lay mineral matter that had in it the 
makings of a good loam, as shown in Fig. 12. When the rock 
was removed and the upper and the lower layers joined, a 
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useful soil resulted : some was so good that it lets at £2 per 
acre, but some still required pretty heavy manuring. But it 
is now all agricultural land, whilst formerly it was waste. 

A similar improvement is recorded in the Prize Essays and 
Transactions of the Highland Society of Scotland for 1831.^ 
The estates of Auchtygall and Collilaw, in Peterhead, Aberdeen, 
contained much waste land, valued at sixpence per acre ; all 
attempts at cultivation had failed. Examination showed that 
a moorband occurred just below the surface of the soil, but 
under this was a considerable depth of sand or gravel admixed 
with clay and sufficiently soft to be easily worked. The heath 

SOIL SECTION AT COX HEATH. 


‘ ' * Gr D Q d ‘-S Q 1 1 \ 

.* .* / .Graoil 5 qiI- • • • • • 


Fig. 12 . — Reclamation of Cox Heathy Maidstone. 

The soil was but was too thin. Underneath lay a band of rock, and below this aj?ain some 
more good soil. When the rock was removed, the whole became very i)roduclive. 


and moss were therefore cleared away, and a hole was picked 
through the pan, into which the plough was made to enter. 
By dint of great labour the pan was pulled out, and the land 
then became productive. 

The removal of rock is, of course, a serious business. These 
particular reclamations were brought about between 1814 and 
1830, when wheat was even higher in price than it is now. 
Steam tackle might prove cheaper, but under modern condi- 
tions it would probably be simpler to blow the rock out with 
dynamite, — a mode of culture” which had already begun to 
appear before the War, and which may develop considerably 
afterwards. 

How far can Soil Improvement go ? 

Agricultural improvements may take place in two directions : 
the yield may be increased, or it may be obtained at less 
labour — i.e,, at less cost. In most experimental work stress is 
laid on the increased yield, but this is not the only promising 
aspect of the case. We have already referred to the funda- 

^ New 8erie«| vol. ii. p, 1S6, 
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mental law t|jat plants must have all their requirements fuljilledy 
the failure of any one requirement setting a limit beyond which 
crops will not grow. You may improve the soil and the 
bacteria, increase the food supplies, and bring about the most 
astonishing changes in conditions, hut so long as anything is left 
undone the crop is unable to make an adequate response. Now 
agricultural investigators aspire to a good deal in the way 
of control and improvement ; but there is one thing that they 
admit they cannot overcome, — the weather. Short of covering 
every field with glass, and installing heating and watering 
systems, we see no way of getting over tlie effects of cold, 
wet seasons; of drought combined with cold winds; of lack of 
sunshine (even glass will not do this), and the other seasonal 
difficulties that cause so much bother. It is possible to limit 
the bad effect on the soil so that it ceases when things become 
favourable, and to some extent the plant can be helped over 
any check. Rut the bad effect of bad weather is always the 
final stumbling-block that has not yet been overcome. 

Again, the soil type may set a limit that cannot be passed. 
The soil may be too stiff or too light for the plant to be com- 
pletely happy, and consequently, however favourable the season, 
or however much manure is given, the crop never becomes very 
heavy. 

Any one who takes the trouble to look back over farming 
magazines of the past fifty years will find abundant instances 
of discoveries or methods that were to increase vastly the food 
production of the country. Yet it cannot be said that food 
production has been vastly increased during the period. This 
is not because the farmer declines to take up with new ideas, 
but because the scheme was wrecked as soon as it was carried 
into the open field. The authors had overlooked one of the 
fundamental principles of crop production, and had failed to 
realise that their improvements still left something undone ; 
and this, whatever it happened to be, limited the growth of the 
crop, and prevented it from taking advantage of any benefits it 
ought to have obtained. On each farm there is a certain level 
of crop production beyond which it is exceedingly difficult to 
get : certainly manuring does not seem to do it. On our own 
farm, for example, 13 tons of swedes is about as high as we 
can get, whatever system of manuring is adopted ; thus in 1915 
the following results were obtained : — 


No manure. 

Complete 

artificials. 

Dung. 

Dung and 
artificials. 

9*6 

127 

12-9 

12 '9 
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Neither the climate nor the soil type is quite suitable for 
turnips, and nothing we can do in other directions quite makes 
up for the deficiency. The amount of fertilisers used in some 
of the plots would suffice to give 26 tons of turnips, but the 
crop is kept down by lack of something else. Until this is got 
over we waste our money by putting on the extra manure. 

But increased crop production does not exhaust the possi- 
bility of improvement. Instead of kicking against the pricks, 
and trying to increase the crop in such cases, a better plan is 
to try and reduce the cost of production. Here there is abun- 
dant scope. A man who already gets 70 bushels of oats per 
acre at a cost of £4 per acre (not counting rent) would be more 
likely to benefit from a method tliat reduced the cost to £3 
than by an expensive and risky plan that promised to increase 
the yield to 90 bushels, at which the crop might be beaten down 
flat by wind and rain, and prove almost impossible to get in. 

When the next lot of field experiments are started after the 
War, the investigators might well set themselves three ques- 
tions : — 

1. What is the ordinary full yield obtained by good farmers 
in the district? 

2. How can the poorer farmers be helped to bring up their 
yields to this level ? 

3. How can the good farmers be helped to get the same 
yields with greater certainty and at lower costs ? 

The knowledge already gained by field trials ought to prove 
extremely helpful in these inquiries. 
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FUKTHEK EXPERIMENTS IN CROSSING 
POTATOES. 


By JOHN H. WILSON, D.Sc., F.R.S.E., Lecturer in Agriculture and Rural 
Economy in the University of St Andrews. 


Nine years ago a paper by the present writer appeared in 
the Transactions} under the title, ‘‘Experiments in Crossing 
Potatoes.*’ That communication embodied some of the results 
of crosses carried out in 1901. Much further crossing has 
been done, more especially during the past three years, an 



Fig. 13 . — ExperimerUal grounds at St Mary*8 College. PoUUoes planted 
from pots. 


impetus having been given to the work by the institution of 
a scheme, promoted by the University of St Andrews, with 
the assistance of a grant from the Board of Agriculture for 
Scotland, which has for its object the improvement of potatoes, 
turnips, and oats. The operations are being carried on in the 
Agricultural Department of the University. Enclosed grounds 
within the precincts of St Mary’s College (Fig. 13) are used for 
the growing of experimental plants in their early stages, and 


^ Trms. High, and Ag. Soo., Fifth Series, vol. ziz., 1907, 7 iet teq. 

VOL. XXVIU, 0 
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a few acres of farm land, forming part of the property of the 
University, afford room for the cultivation of the new varieties 
under field conditions. 

The potatoes experimented with have included many named 
sorts, introduced by various raisers, as well as a number of the 
writer’s older varieties, named and unnamed. In the more 
recent operations it has been a common practice to utilise as 
parents plants which have been selected from obviously good 
races, the pedigrees of the plants having been carefully regis- 
tered, and the merits of the races determined by comparative 
methods. The experiments having been extensive, the records 
have become voluminous. It is impossible in a communication 
like the present to give an account of more than a portion of 
the work. The purpose may be served if it deals only with a 
number of the varieties which have been derived from those 
described in the previous paper. 

The Varieties previously Described. 

At the outset, it may be of interest to remark on the fate of 
the original varieties. If reference be made to the former 
communication, it will be found that there were four varieties 
which the writer had reason to hope would prove to be of 
service to growers. They were respectively named Kate 
Kennedy, Bejant, Prior, and Hector. The first two had the 
same parentage, the variety which bore the berry being British 
Queen, while that which supplied the pollen was Myatt’s 
Kidney. 

Kate Kennedy, 

Kate Kennedy (Fig. 14, K K) is described as a large kidney, 
bearing somewhat close resemblance to British Queen, and 
ripening as soon. The fiesh is white. The shaws are of 
medium height, and they wither early. 

In the earlier years of its existence Kate Kennedy gave 
promise of being a variety of superior merit, the shape and size 
of the tubers, combined with good cropping power and marked 
disease resistance, rendering it worthy of note ; but in recent 
years it has belied the promise of its youth, and it is not likely 
now, at the age of thirteen, to regain its lost prestige. It 
is interesting to observe that a tendency on the part of the 
tubers, in certain selected plants at least, to become pear« 
shaped is one of the features of declension. Heduction in 
size is a feature that seems in some selections to have be- 
come permanent. A striking character exhibited by this 
variety is the habit of producing many of its tubers deep in 
the ground, necessitating more than ordinary care and latour 
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at lifting-time. This peculiarity may well be associated with 
the conspicuous immunity of the tubers from blight {Phytoph^ 
thora) which the variety displays. 

Whatever superior characters Kate Kennedy may possess, 
it has not been possible to pass them on to progeny, flowers 
being entirely absent. Any significance which the absence of 
flowers, and consequently of fruits, may indicate in the matter 
of constitutional vigour, has been briefly discussed in the 
previous paper. 

While Kate Kennedy is notable in its resistance to blight, 
it has been found to be susceptible to wart disease. Details 



Fig. 14 . — Single tuhera of Kate Kennedy (K K) and of seven companion varieties* 

have been furnished of recent experiments carried out in an 
infected garden at Tarvit Mill, Cupar, which show that this 
variety was slightly attacked, while others escaped. At present 
there is no explanation forthcoming why Kate Kennedy, 
and Bejant also, should be subject to wart disease, while 
Hector and Templar prove resistant. Perhaps early sprouting, 
such as is characteristic of Kate Kennedy and Bejant, may 
render those varieties more susceptible. It may be mentioned 
in passing that the writer has found by experiment that wart 
material, kept perfectly dry in a closed tin box for four years 
and a half, retained its vitality, causing the disease to appear in 
susceptible varieties when the sets were dusted with the spore- 
bearing snuff at planting-time. When kept for six years and a 
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half its infective power was lost. Tubers seriously affected by 
wart disease were sent to the writer from Colinsburgh, Fife, in 
August 1901. One of the specimens is preserved in the Agri- 
cultural Museum of St Andrews University. 

Bejant. 

The companion variety of the above, Bejant (Fig. 16, B), is 
described in the Transactions as an extremely early kidney, 
with yellow flesh, and the suggestion is made that it might 
become a useful garden variety. Like Kate Kennedy, it pro- 



Fig. 16 . — Single tubers of Bejant (B) and of eight companion varieties, 

mised well for several years, but, while it hets retained its 
outward attractiveness, it has become so subject to blight as 
to be quite untrustworthy. Second growth seems to be rather 
readily induced. The haulms are from 18 to 24 inches high, 
and the leaves are glossy. The yellow colour of the flesh 
(perhaps best described as lemon) is a feature inherited from 
the pollen parent. The flowers are small, light purple,^ with 
the points of the corolla conspicuously white. The colour of 
the flower is unlike that of either parent, British Queen having 
white flowers, and Myatt’s Kidney pale lilac or mauve. 

^ The term purple, with modifioationB, is used somewhat loosely in the present 
pages, and it is quite possible that lavender, heliotrope, violet, &o., might have 
been more appropriate in certain cases. 
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Bejant sets no fruit if unaided, but it is readily fertilised by 
the application of pollen from other varieties. The basal half 
of the berries is dusky purple. The different colours of the 
berries of potatoes form a not uninteresting study, varying as 
they do from plain green to dingy purple, through increasing 
degrees of stippling, blotching, and shading of the purple. 


Prior. 

The third of the varieties described in the previous com- 
munication was named Prior. It was derived from a cross in 



Fig. 16 . — Single inhere of Prior (P) and of twelve companion varieties. 

which the pollen parent was again Myatt’s Kidney. The seed 
parent was a variety which had been sent from the Antipodes, 
with the reputation of being one of the most reliable grown 
there. The tubers of this variety are red-skinned, round, rather 
deep-eyed. The flowers are pale rose -purple, with white- 
tipped lobes. The tubers of Prior (Fig. 16, P) are flat, oval, 
shallow-eyed, colourless, or with an occasional tinge of pink. 
The flesh is white, but not pure white. Prior has a stronger 
habit of growth than either Kate Kennedy or Bejant, i^nd it 
Used to produce large crops of very desirable tubers when 
cultivated under favourable conditions. It has, however, 
suffered eclipse, and is no longer grown in quantity, 
'AltliQugh Prior bears flowers, it has not been known to set 
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seed of itself. Good seed has been got by crossing with Myatt’s 
Kidney and with Rector. The berries were much shaded with 
purple. 

Rector. 

The last of the varieties described previously is Rector. This 
variety was one of a few seedlings got from a single berry by 
using the pollen of the above unidentified red variety to fer- 
tilise a flower of Maincrop. The latter is a variety which has 
held the field for many years. Its tubers are colourless, and 
the quality is excellent. The flowers are small, rose-purple, 
with white-pointed corolla-lobes. The colours of the tubers 
borne by the several seedlings from the crossed seed were 



Fig. 17 . — First crop of seedlingf the original of Rector ^ Zlhli oz, 

purple, red, pinkish, and white, the white being in the minority. 
A red-tubered seedling bearing very considerable resemblance 
to the mother plant was outstanding in vigour from the first 
(Fig. 17), and was by-and-by named Rector. It has now been 
cultivated for thirteen years. A number of the sister plants 
of fair promise held on their way for a longer or shorter time, 
but have all dropped out of the race for distinction. , 

Rector (Fig. 18) is a red, round potato, with the eyes inclined, 
under certain conditions, to be a little deep. A stock grown 
under careful selection and supervision continues to be of very 
attractive appearance. The tubers are singularly uniform, and. 
not too large. The red colour of the skin is less noticeable after 
the .tubers have been kept in pit for a time. The resistance to 
blight which characterised Rector in its early days has been 
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maintained in marked degree, and, as already stated, the 
variety has been found immune to wart disease. Its red 
colour has been the chief deterrent to its advance to a place 
amongst the special favourites. It is still esteemed by growers 
who appreciate a good keeping palatable potato. In regard to 
quality, there has been occasion to note with interest and 
amusement reports which have been published from time to 
time dealing with Eector as a subject of experiment. The 
reports from some centres 
would lead one to imagine 
that the table merits of 
Eector had suddenly become 
decidedly inferior, while 
those from others point to 
continued excellence. When 
the variety was grown for 
a succession of years at 
the same place it would be 
found to be highly praised 
one year and only faintly 
praised the next. Such 
records have to be received 
with due reserve. In some cases where deterioration has been 
noted it has been ascertained that the manurial treatment has 
not been in accordance with the requirements of the crop. 
The question of quality is a complex one. Much depends 
not only on the use of stimulating fertilisers, but on the 
peculiarities of soil, climate, and season. It is hard to find 
a variety which is so constituted as to be a success everywhere 
and under all conditions. 

Progeny of the Older Varieties. 

In the subsequent notes it is proposed to recount results 
obtained by crossing in which the above varieties were used as 
parents. In these experiments comparatively little attempt 
has been made to elicit further illustration of theoretical prin- 
ciples. In the previous notes some suggestions were given 
pointing to characters which were probably Mendelian. It 
was shown, as other raisers have also noted, that varieties with 
white — that is, uncoloured — tubers were to be counted upon 
as fairly certain to yield progeny with tubers having a similar 
character. Seeing that coloured tubers are not in vogue, much 
of the crossing with commercial objects in view has been done 
with that useful fact in mind. To carry out experiments in 
heredity satisfactorily with potatoes it is necessary to grow 
a large number of plants which are of no use to the farmer. 



Fig. 18. — Rector, 



40 FURTHER EXPERIMENTS IN CROSSING POTATOES, 

Circumstances have not permitted of that course of action being 
very consistently pursued. In any case, so far at all events as 
the more recent work has been concerned, there seemed to be 
a very fair prospect of success when a large number of crosses 
were made and all the inferior seedlings eliminated at as early 
a stage of their existence as was practicable. The tendency to 
predict immediate and startling results in potato -raising by 
applying Mendelian methods is liable to become modified by 
experience. Although it does not appear that many of the 
varieties at present making headway in the struggle for suprem- 
acy have been originated by employing those methods, it is 



Fig. 19 , — Frames protecting seedUng potatoes, 

nevertheless to be expected that more and more attention will 
be paid to the recognition of heritable factors and to their 
efficacy in the hybridist’s operations. In the following pages 
the numerical method of reaching those factors will be ex- 
emplified in respect of such points as segregation of tuber and 
flower coloration, but it may be stated frankly that instances 
are given which are difficult to interpret. . Similar difficulties 
have been encountered by other observers. 

The tuber of the potato is a structure as likely as. any other 
part of the plant to show distinctive heritable characters, but 
when once a desirable variety is got it is propagated by 
vegetative means, all the tubers produced in the future being 
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practically portions of the original tuber or tubers. The tuber 
which the raiser regards as an ideal, and makes his best 
endeavour to evolve, is colourless, shallow -eyed, moderately 
large, firm -fleshed, disease - resistant, and ot good cooking 
quality; and it is one of many borne by short stolons or 
runners close to the base of the haulms. This aggregate of 
characters, exhibited by the few, is not reached at a bound, 
but through a long course of selection which has meanwhile 



Fig 20 — Fibrous an inferior type 

been carried out with reference to other characteis as well, 
such as strength and habit of shaw, comparative earliness, 
and keeping power. After all is done, further improvement 
of a desirable strain may be rendered impossible by failure 
to produce flowers 


Seedlvnga from Beetor. 

It is to be noted that Hector bears fruit freely by self- 
fertilisation. A particularly large crop was borne in 1904. 
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Seeds from many berries were mixed and 100 sown in spring 
of 1905. Seventy-six of the seedlings were planted out in 
summer of that year. When lifted in the autumn the tubers 
of the several plants were seen to present much diversity in 
colour, as the following list shows: in 7 plants bright red, 
11 red, 12 light red, 7 pink, 18 pinkish, 1 pinkish with red 
eyes, 7 white with pale pink eyes, and 13 white. If the last 
two numbers be taken to represent white varieties, and the 



Fig, Second growth^ a had feature, 

other numbers to represent coloured varieties, the proportion 
of coloured to white is 56 : 20, a close approximation to the 
Mendelian ratio, 3:1. 

Twenty-one of the seedlings were selected for further plant- 
ing in 1906, of which 16 were coloured and 6 white. When 
harvested, only two were considered worthy of retention, a 
white and one of the ‘‘red'" lot. The former disappeared 
before long. The latter was kept in stock until last autumn, 
but it was used as a parent for further experiment in crossing 
in, 1911. 
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Truce, 

It is necessary at this juncture to describe a variety which 
has figured largely as a pollen parent in many of the later 
experiments, for convenience it may be designated Truce. 
The mother of this potent variety was an unnamed sister 
plant of Kector, a robust plant with deep-eyed or somewhat 
rough, flat, oval tubers, white at lifting, but inclined to develop 
a tinge of pink in store. The flowers might be described as 
white with rose centres. It was discarded about 1908. Four 
years previously, however, this variety bore a berry, presumably 
by self-pollination. The seeds were sown in 1905, and 31 
seedlings were planted out. Two of the seedlings died. Of 



Fig. 22 . — Single tubers oj Truce (T) and of Uoo other varieties^ eouch 1 lb . , 
the irst year from the berry. 


the 29 left, 21 bore white tubers, and the remaining 8, white 
tubers with varying shades of pink. In one of them the pink 
was disposed in patches. The series as a whole presented 
remarkable uniformity, and when compared with the seedlings 
from the "selfed” seed of the red-skinned companion plant, 
Kector, it was obvious that the white character conformed 
to the expectations based on Mendel’s observations. Of the 
13 plants kept for further study, 10 were white, and 3 white 
with a very faint tinge of pink. One of the white plants 
made particularly good growth during the first year of its 
life. It produced 23 tubers, having a total weight of a little 
over 6 lb., the largest tuber weighing 1 lb. (Fig. 22, T), and 
measuring 6 inches in length. Three of the tubers were 
affected with blight. This variety, on account of the likelihood 
of its being fixed in type, and also on account of its pristine 
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vigour, was marked for preference as a parent. In course of 
time it displayed great pollen-bearing power, and its pollen 
has been much used. Truce, as it is novi called, has retained 
its vigour of constitution unimpaired up to the present date. 
Its tubers unfortunately are not perfect in shape, being some- 
times a little coarse. At its best the tubers are not unlike 
those of Eector, but without the colour. The flowers are white, 
and produced in great abundance. Berries are borne in 
clusters. 

Student. 

It falls to be mentioned here that a sister plant of Truce 
has been kept under observation up to the present time, and 
the stock has recently been put into cultivation under the 
name Student. This variety is a heavy cropper, and of 
excellent quality. The tubers are oval, white, and of good 
size. The flowers are rose-purple with white. There is good 
reason to hope that Student will find a place amongst the 
favourites. 

Rector Seedling x Trvce. 

Notes may be given of an experiment in which the “ red 
skinned seedling out of Eector, mentioned above — the last of 
its race — was fertilised by pollen of Truce. The relationship 
of the parents corresponded to cousin ship, the mother plants 
being sisters. The crossed berry was secured in 1911, and the 
seed was sown in 1912. The seedlings, planted from pots, 
numbered 48, and 46 plants were harvested, 24 having white 
tubers and 22 coloured, that is, varying shades of pink and 
red. Only three plants were considered good enough for 
further cultivation, two with white tubers and one with red. 
The following year they too, having failed to attain the desired 
standard, were discarded, leaving no representative of the 
race. 


Maincrop X Rector. 

It was thought probable that good results would be got by 
blending the blood of Maincrop with that of its own progeny. 
It was accordingly fertilised by the pollen of Eector, which, 
as has been stated, was the outcome of crossing Maincrop with 
a red unnamed variety. The seed from a single berry was 
sown, and 61 seedlings appeared. Of these, 33 were planted 
in the open ground. The variation in the colour of the tubers 
was as follows : 8 plants purple, 2 light purple, 1 red, 2 light 
red, 2 pink, and 18 white (1 with pink eyes) — that is, 16. 
coloured and 18 wfiite. Next season 16 of the foregoing plants 
were planted, 9 white and 7 coloured. In course of time fr of 
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the 16 were selected and sent out for field trial. They, along 
with many other varieties representing a very considerable 
number of crosses, were decimated by sudden and severe frost. 
One of the set saved has been grown in sufficient quantity 
to test its merits. The tubers are shapely, round, colourless, 
and fairly large ; the flesh dull white or yellowish. The habit 
is robust, the stems erect and strong. The flowers are white. 
For some reason at present unexplained a number of the 
tubers, although to all appearance quite sound when planted, 
in certain seasons do not vegetate freely, thus causing irregu- 
larity in the lines. 

Seed of another berry of the same cross was sown. Of 31 
seedlings, 21 were grown to produce tubers. Their colours 
were respectively : 1 purple, 3 light purple, 3 light red, 1 pale 
pink with red eyes, 1 white with purple patches, 3 white with 
pink tinge, 1 white with pink eyes, and 8 white. Six of the 
plants, five of which bore white tubers and one purple tubers, 
were retained for cultivation, but they also succumbed to 
frost before they had been sufficiently approved for general 
distribution. 

U'p-to-Bate x Rector. 

Bishop. 

A good deal of interest is attached to ^ experiment in 
which Up -to -Date appeared. This variety was brought to 
produce fruit readily enough by using pollen of Kector. The 
seeds were few and only moderately good, but seeds got by 
crossing Up-to-Date with several other pollen parents were 
in each case also fewer than usual. Twelve seedlings were 
planted in 1906. When harvested, the colours of the tubers 
of the respective plants were noted to be : 1 plant light red, 
1 pink, 2 pink-eyed, and 8 white. Three of the plants showed 
some disease. It is a very common occurrence to find seedlings 
in their first year more or less diseased. The shaws in most 
cases grew very vigorously, measuring at lifting-time 3 feet 
6 inches to 6 feet. Six plants were kept, all having colour- 
less tubers, with the exception of one with pink eyes. All 
bore white flowers, except one, the flowers of which were deep 
rose-purple. Two only of the six were preserved for further 
trial. One of them was the purple - flowered variety. This 
variety has been named Bishop. Its tubers are oval, colour- 
less; the flesh pale yellow. Bishop has been grown in fair 
quantity in several districts, and has proved to be worthy of 
extended cultivation. It is not resistant to blight when attack 
is severe, in that respect revealing vulnerability which in recent 
times at all events is not unknown in the mother plant. 
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The companion plant out of Up-to-Date, as already stated, 
was white-dowered. In its first year from the seed it gave 
promise of being robust, the crop consisting of 18 tubers, 
weighing in all 4^ lb., as against the crop of the seedling 
ultimately named Bishop, the first crop of which consisted of 

10 tubers weighing only 2^ lb. It may be mentioned that 
one of the seedlings referred to as having pink eyes also bore 
a crop weighing 4^ lb., but 8 tubers out of the crop of 13 were 
diseased. No disease appeared in the first crop of either 
Bishop or the variety at present under discussion. The tubers 
of this variety are large, oval, and of good shape, the flesh dull 
white, and the quality fine. This variety, after having gone 
through the same course of selection as Bishop, was sent out for 
further trial. 

Up-to-Date x Myatt's Kidney. 

Up-to-Date was also crossed with pollen from Myatt’s 
Kidney. At least 31 seedlings appeared, and of these 26 were 
planted. Four of them died. In the middle of October notes 
were made of the length and the period of decay of the haulms 
of 17 of the plants, to the following effect: 1, 6 ft.; 3, 6 ft.; 
1, 4 ft. 9 in.; 2, 4 ft. 6 in.; 2, 4 ft. 3 in.; 2, 4 ft. (1 dead); 
1, 3 ft. 6 in. (dead); 1, 2 ft. (dead); 1, 1 ft. 6 in. (dead); 3, 
quite withered. The proportion of late to early was thus 10:7. 
The remaining 5 were too weak to afford reliable observations. 
When lifted the 22 plants were found to have produced with- 
out exception colourless tubers. Onljr four or five of the 
varieties were free from disease. The colour of the flesh of 

11 was not ascertained, 5 of the others were white, 1 was 
deep lemon, 3 lemon, and 2 pale lemon. 

Ten of the seedlings were selected for further planting, and 
these included all the lemon -fleshed varieties. The flowers 
of the latter were coloured as follows : 1 deep purple, 1 mauve 
purple, 1 very pale rose-purple, 1 very pale lilac (almost white), 
and 1 white. In one the buds did not open. The four white- 
fleshed varieties bore flowers with the following colours: 
1 mauve, 1 rose -purple with white lobes, 1 very pale lilac, 
and 1 white. Owing to their marked degeneration the whole 
of the varieties dropped out of cultivation at the end of the 
second year. 

Up-to-Date x White-tuhered Sister Plant of Bector. 

Further crossing of Up-to-Date was accomplished by using 
pollen of the plant already described as that from which Truce 
was derived — viz., the sister plant of Hector bearing colourless 
tubers, The dates of crossing, seed- sowing, and cultivation of 
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the seedlings correspond to those of the above experiments with 
Up-to-Date. Twenty-five seedlings were planted. In autumn 
all were seen to have produced colourless tubers. Twenty-one 
of the varieties were immediately discarded. Of the four 
varieties left, only one had diseased tubers — eight of the tubers 
in question being affected, while six were free. The fourteen 
tubers weighed 6 lb. Two of the varieties had white flowers 
and one variety purple, and the fourth bore buds which fell 
unopened. As with the foregoing, none of the varieties were 
kept to plant after the second year of their existence. 

Prior X Rector. 

As already remarked, Prior bore fruit when pollinated from 
Rector. The single berry secured was large, and yielded 110 
seeds. It is possible that the whole of them would have ger- 
minated if the seed-pan had been allowed to stand long enough 
before being emptied out. The braird was unusually uniform. 
Here, as in most other groups of seedlings, it was possible at 
an early stage to discern 
distinct types. In one 
the leaves were pale- 
green and the stems de- 
void of “ colour,” while in 
the other the foliage was 
dark-green and the stems 
tinged with red. The 
former are characters 
which indicate in a gen- 
eral way prospects of the 
production of colourless 
tubers. At the end of 
May, 47 of the seedlings 
were planted in the open 
ground. Three of them 
succumbed. The colours 
of the tubers of the forty- 
four plants left were as 
follows : 8 purple, 2 light 
purple, 4 red, 4 light red, 

1 reddish with pink eyes, 4 pink of different shades, 2 pink- 
eyed white, and 19 white. If the pink-eyed white varieties 
are classed with the white, the proportion of coloured to white 
is 23 : 21. In one of the colourless varieties, the flesh of which 
was white, there occurred a number of violet marks or blotches. 
This is a peculiarity which appears unexpectedly now and then 
(Fig. 23). The greatest development of internal violet oolora« 


i 



Fig. 23 . — Violet coLovation of the fieih of 
the tuber. 
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tion is found in the so-called “ Black " varieties, where in many 
of the tubers the whole of the flesh is coloured. 

Seventeen plants were selected for further planting. Of these, 
13 bore white flowers and 3 coloured. The buds of one failed 
to expand. The following year only 6 plants were retained for 
cultivation — viz., 2 with white tubers and 4 with more or less 
coloured tubers. In the succeeding season the number was 
reduced to 3 — 1 white and 2 coloured. 

All three varieties have been kept in stock up till the present 
time. The white-tubered variety has not been named. The 
tubers are flat oval, with pure white flesh, and the flowers are 
white. The quality is fine. A year or two ago this variety 
was sent out in fair quantity to be tested on a more extensive 
scale than experimental grounds admit of ; but it unfortunately 
became mixed with other varieties, and the stock had to be 
destroyed. The new stock, originated from a small number of 
tubers, is not yet so attractive as the old one was. 


PicL 

The two coloured varieties have been, named respectively 
Piet and Celt. The tubers of Piet are oval, light pink, white- 
fleshed. The flowers are white. This variety has been fairly 
extensively grown. It, too, suffered a set-back by being mixed 
after having undergone a period of selection. There is good 
reason to believe that it is resistant to ^yart disease. 

Celt. 

The tubers of the other coloured variety, namely, Celt, are 
shapely, flattened -round, pinkish, with darker pink in the 
eyes. The flesh is white, and although it lacks density it 
cooks well. The haulms are very strong. The flowers are 
large and white. Celt has been grown in several centres, 
and has always proved to be a heavy cropper. It is doubtful 
if it will become a general purpose variety, but there may be 
a future for it somewhere in distant parts if not at home. 

Scottish Triumph x Hector. 

The well-known variety, Scottish Triumph, bore fruit when 
pollinated from Rector. Four berries were got, and all con- 
tained good seed. The seed was thrown together, and part 
of it sown. The seedlings, numbering 96, were specially 
promising from the first, and in many cases produced tubers 
quite early in life. However, only half of them were potted 
and planted. Three died after planting. When taken up in 
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the autumn the distribution of the tuber-coloration amongst 
the 45 plants was as follows : 7 red, 6 light red, 1 pink-eyed 
reddish, 3 pink-eyed white, and 28 white. In course of time 
the numbers were by successive reduction brought down to 
three, which are still in existence. One of the discarded plants 
bore crossed seed which has produced progeny of greater merit 
than the mother plant, the tubers of which, it may be said, 
were flat, oval, colourless, the flesh whitish, and the flowers 
very pale rose-purple with white points. 

Cadet. 

One of the varieties still being grown is unnamed : the other 
has been designated Cadet. They resemble each other in bearing 
white flowers. The tubers in both are oval, flat, colourless, the 
flesh white. Cadet ripens its crop earlier, and the tubers are 
somewhat longer in shape. It may be held as certain that 
Cadet is not immune to wart disease. No experiments in 
connection with this disease have been carried out with the 
unnamed variety. In most seasons this latter variety has been 
described as very fine, the shape being extolled ; but in some 
seasons the appreciation has not been so high. 

Mac, 

The remaining variety of this series to be mentioned, named 
Mac, differs distinctly from its relatives in many points. The 
tubers are round, somewhat deep-eyed, red-skinned, and re- 
semble those of the pollen parent closely. The flesh is white. 
The flowers are large, bright purple. The habit of Mac is good ; 
the shaws strong, . ripening somewhat late. Under generous 
treatment the crop is very heavy, the tubers being inclined 
to be large. A good deal of blight occurs in seasons when it 
is prevalent. An interesting instance of colour variation was 
noticed in last year’s stock. In a “ shaw ” of 6 tubers 2 of them 
were the usual red, and 3 were variegated, owing to the occurrence 
of white patches. 

Bejant x Rector, 

In expectation of obtaining interesting results, Bejant was 
pollinated from Eector. It will be remembered that Bejant was 
the outcome of a cross between British Queen and Myatt’s 
Kidney, and Bector a cross between Maincrop and an unnamed 
red variety. Three crossed berries were secured, and the seed 
yielded by two of them was mixed and sown in the usual 
manner under glass. A comparatively small number of seeds 
germinated, and ultimately 20 seedlings were planted out. Two 
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failed to reach the tuber-bearing stage. The tubers of the re- 
maining 18 were coloured as follows : 2 light purple, 1 purplish 
red, 4 red, 2 light red, 1 pinkish, and 8 white, being 10 coloured 
as against 8 white. The colour of the flesh in 7 of the best 
plants was noted, 3 having lemon flesh, 3 pale lemon, and 1 
white. The tubers of one of the plants with colourless skin 
and lemon flesh weighed 3J lb., the largest tuber weighing 
IJ lb. and measuring 5 inches in length. Not a few of the 
plants were attacked by blight. Notes of the appearance of 
the haulms of 8 plants at lifting-time were made. In 1 they 
were very robust, in 3 strong, in 1 moderate, and in 3 short and 
quite withered. At the end of the second year 11 of the plants 
were discarded. Later, the stock of three of the varieties was 
destroyed, and that of the four remaining was put through a 
process of selection for six years, when another two dropped 
out. Crossed seed, however, from one of the latter was got, and 
one of the seedlings is being propagated. 

One of the two varieties retained has not been named. Its 
tubers are round, somewhat flattened, and lemon-fleshed. The 
flowers are large, very pale rose-purple with white lobes. The 
stock kept is small, and is preserved chiefly for comparison with 
progeny which are undergoing selection. One of the derivatives 
is a cross with Truce, 

Friar. 

The other of the two remaining varieties has been named 
Friar. The tubers are distinctly round, rough-skinned, red, and 
not large. The flesh is fairly deep lemon. The flowers are rose- 
purple. It is interesting to note that the red colour of the skin 
is virtually the same as that of the seed parent, Hector, and also 
of the pollen-bearing grandparent, the red variety from the Anti- 
podes. The yellow colour of the flesh is handed down from the 
seed parent, Bejant, and, in the second remove, from the pollen 
parent, Myatt's Kidney. 

What seems to be a decided case of sporting occurred in this 
variety. This was noticed at harvest in 1914. The new type 
was markedly inferior. The haulms were open or spreading, 
dark-green and stunted, with the dead leaves clinging to the 
branches. In the normal type the stems were erect, 6 inches 
higher, lighter green, with the leaves all shed. The crop of the 
former was poor, with many small. It is impossible to see how 
the conditions of cultivation could have caused the differences 
observable. 

Rector x MyatVs Kidney. 

Two berries were got from Hector by crossing with Myatt's 
Kidney in 1905. The seeds from the two berries were mixed 
and sown in 1906. Thirty-three seedlings appeared, and 24 
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were potted and planted out. One died after being planted. 
The tubers of the 23 remaining were coloured as follows: 
3 purple, 3 light purple, 1 light red, 1 white with pink eyes, 
and 16 white. The flesh of 11 of the seedlings was noted: 

2 deep lemon, 2 lemon, 1 pale lemon, 1 very pale lemon, 2 
whitish, 2 white, 1 pure white. Only three of the plants in 
question were quite free from disease. Eight of the plants 
were retained for further planting. When they flowered the 
colours were found to be : 1 very large mauve, 1 light purple 
with white points, 2 pale mauve (becoming white ultimately), 

3 white, 1 pure white. At selecting in 1907, 6 were destroyed, 
leaving 2 which were planted in 1908. One of them was very 
early, the other late. The former, a white-flowered variety with 
yellow-fleshed tubers, continued to be grown until 1912, when 
it was discarded. The latter has been carefully preserved, and 
is now known as Templar. 


Templar, 

The tubers (Fig. 24) are finely shaped, flattened oval, colour- 
less; the flesh dull white. The quality is very good. The 



Fig. 24 . — Tubers of one plant of Templar, 


haulms are strong, and fairly late in ripening. The flowers are 
white, and produced in great abundance, the field having a very 
attractive appearance when covered with bloom. 

A character of the highest importance in Templar is its re- 
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markable resistance to blight {Phytophthora). Templar was one 
of the three seedlings that in the first year (1906) showed no 
disease. In the following two years it would seem that a trace 
of disease had been noticed. Whether that was so or not, no 
further records of blight are given from the experimental 
grounds until 1914. In that year no disease was found at 
lifting, but when the stock was examined in winter, one or two 
tubers out of a large number were found to be slightly affected. 
In 1915, again, while no disease was traceable at the lifting, a 
few developed blight in the sacks. It has often been remarked 
that in the fields when other varieties in close proximity to 
Templar were seriously diseased it remained immune. Templar 
does not produce exceedingly large tubers, but under average 
conditions the crop is a heavy one, and the tubers of a very 
useful size. The sets should be planted somewhat wide apart 
in the drill. As already stated, experiments have proved that 
Templar is resistant to wart disease. It has not been known 
to be affected with ** sprain,” and it has been found to be free 
from scab where other varieties have been seriously attacked. 

Another point in favour of Templar has been brought to the 
writer’s notice by a skilled gardener in the East of Fife. Last 
.year he planted unprepared sets in the first week of April. In 
July, when the plants were still in a state of vigorous growth, a 
number of them were dug up by mistake. The tubers were 
seen to be of quite usable size, and when cooked the quality 
was found to be excellent. This accommodating behaviour on 
the part of Templar should not be forgotten. It would be 
highly interesting if it could be shown that the “early” traits 
of the pollen parent, Myatt’s Kidney, are impressed on Templar 
in such a way as to render the crop of marketable value when 
still immature. 

Templar x Truce, 

A great deal of multiple crossing has been carried out with 
the above described varieties, and pedigrees of a very interesting 
kind have been built up. These varieties include Bishop, Celt, 
Cadet, Mac, and Templar. The progeny of several of the new 
varieties have also been subjected to further crossing. Inter- 
esting as many of the new races are, it is expedient to confine 
attention to the family tree, of which Templar is the stem. 

A cross was effected with Templar as seed parent and Truce 
as pollen parent. The seed from two out of four crossed berries 
was mixed and sown together. The date of sowing was later 
than usual, being in the middle of May. Although the seed was 
not at all good in appearance, a large number of seedlings 
brairded in course of time. Fifty-one were planted in the 
ground towards the end of July, and twenty-six were kept at 
lifting. The tubers of the plants kept were all colourless, 
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white-fleshed. No disease was seen in the first crop of tubers. 
By-and-by it was observed that the flowers of all the twenty- 
six varieties were white. It is interesting to recall that the 
flowers of both parent plants are white. 

Three of the series have survived the ordeal of selection. 
Two of them bearing close resemblance to Templar have been 
propagated in fair quantity. One of these kept quite free 
from blight during the first two years of its existence, that is, 
in 1912 and 1913. When lifted in 1914, and also in 1915, no 
disease was noticed in the tubers, but, as with Templar, a little 
appeared in the sacks in store. This is by no means the only 
case where disease has developed amongst the stored potatoes 
during the past winter — in fact the trouble in this respect has 
been entirely unprecedented. 

Seed from two berries out of five of the same origin, but from 
crossing carried out a few days later than the above, was sown 
after having lain over a year in the packets. In this case the 
seed from each packet was sown by itself. One of the berries 
contained 127 small pale yellow seeds. One hundred seeds 
were sown in the first week of March 1913, and 65 seedlings 
were pricked off.. Fifty-seven were planted in the open ground, 
and notes have been kept of 13 of them. All bore colourless 
tubers, except one which was tinged with pink. The flesh of 
2 was pale lemon, that of the rest white. No disease appeared 
in the tubers of the first year. The flowers of the 13 plants 
under observation were white. Three of the series were kept to 
plant in 1915. Two of them showed no disease when lifted, but 
in both cases it has developed in store. 

The other berry contained 174 seeds, which were pale yellow 
and unusually small. All were sown, and 113 of the seedlings 
brairded before the seed-pan was emptied. Forty-five were 
planted, and notes were made of 15 of them at harvest. As in 
the companion series, the tubers of all were colourless, with the 
exception of one, which was pinkish ; and the flesh of two was 
pale lemon. No disease was present in the first-year tubers. 
Again the flowers of all were white. Ten of the varieties 
were planted last year, and stock has been kept of them all. 
Although most had a very good record in their early stages, it 
remains to be seen if any of them will prove ultimately to be 
absolutely resistant to blight. 

With the object of helping the potato growers in Australia 
to get new resistant varieties, crossed seed was sent to the 
several States of the Commonwealth. The Department of 
Agriculture of Victoria has published the results of the ex- 
periments earned out in that State. Great care has been 
bestowed on the work of growing the varieties, and very 
elaborate records made of their characters. Space may be 
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found here for a digest of the results with one only of the 
series — viz., that sent out as No. 139. The berry from which 
the seed was taken was one of the five from which the two 
series just described originated. In the Australian records the 
parentage is stated as follows: Maincrop (2), New Zealand 
variety (2), Myatt’s Kidney. If put in pedigree form, it 
appears thus: — 

Maincrop x New Zealand variety Maincrop x New Zealand variety 
Rector x Myatt’a Kidney Unnamed (self) 

■ , V , ^ 

Templar Truce 

"N ^ 

139 

The seed was sown in pots on 23rd February, and on 6th 
April the seedlings were planted in a garden plot. Frost and 
drought checked the growth considerably. The haulms were 
matured by 1st June, and the crop was lifted on 27th June. 
The tubers were very small. On 21st November the tubers 
were planted, and they were watered artificially when the 
weather was dry. They throve exceedingly well. The char- 
acters of the new crop were tabulated. Thirty-five plants of 
No. 139 were grown. The percentage of the yellow-fleshed 
was 20. In respect of time of maturity, 48*6 per cent were 
very early or early, 22*8 per cent medium early or midsummer, 
and 28*6 per cent late. With regard to shape and colour of 
the tubers, 37*1 per cent were kidney-shaped, and, as far as 
observations could be made, 3 per cent were, pink-skinned. 
The length of the stolons also received notice — 77*3 per cent 
having short stolons, 8*5 medium, and 14*2 long stolons. 

The returns for the second season’s planting, for which the 
writer is indebted to Dr S. S. Cameron, Director of Agriculture, 
show that many of the varieties of the No. 139 series continue 
to promise well as croppers. The largest crop, however, was 
not so good as one borne by a variety from another of the 
crosses sent to the Department, having the pedigree (Bejant x 
Rector) X Truce, the weight of which was 11 tons 2 cwt. This 
cross is referred to in the paragraph dealing with Bejant x 
Rector (p. 50). 

Concluding Remarks. 

Most of the varieties which have been crossed with Truce 
have been otherwise experimented with, and intercrossing of 
desirable derivatives has been carried out to a very consider- 
able extent ; but for the time being the results of those crosses, 
and of scores of crosses in other lines, must await elaboration. 
When that is done, further light may be shed on the many 
problems the raiser desires to solve. 
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The general impression left on the mind of the reader of 
the foregoing notes will doubtless be that the raising of new 
varieties of potatoes is not a mere pastime. Tt is a widely 
accepted belief that, pending the genesis of the variety that 
will withstand the onslaught of Phytophthora infestans with- 
out turning a hair, and be in all other respects ideal, some 
one must continue to sow potato seed and select from a 
multitude of seedlings a precious and promising few. This- 
labour of love is not of recent initiation. To hark back 
no farther than 1800, one reads the following observations 
made at that date by the worthy minister of Markinch — a 
place to be afterwards very favourably known in connection 
with the subject — “Seed has been sometimes produced from 
the apple. . . . This practice, it has been alleged, is necessary 
to prevent degeneracy and a diminution of the crop.” In 1836 
Messrs Lawson & Son published a list of 146 named varieties. 
The great majority of the varieties bore coloured tubers. A 
few of the names are a memory, the rest are long forgotten. 
In the Tramactions of the Highland and Agricultural Society, 
issued in 1870, Mr William Paterson, the raiser of the famous 
variety, Victoria, expressed the opinion “ that the potato plant 
was only designed to serve its generation, and that without a 
constant and successive renewal from the plum or apple it was 
quite probable that this most valuable esculent might be lost 
altogether.” Commencing operations of seed^saving in 1853, by 
1860 he had about 100 tons from which to select. From 1860 
to 1863 his stock amounted to about 1000 tons, made up of 
about twenty oval and round varieties and sixteen varieties of 
kidneys. It is likely that all have disappeared from cultivation. 
“ It may very well be conceived,” says Mr Paterson, “ that the 
trouble and anxiety I entailed upon myself was, comparatively 
speaking, enormous.” His suggestion is : “ Should my system 
of propagation be carried out hereafter, I would recommend 
that it be done by Government or some public body, as it is 
an experiment far too costly for an individual in ordinary cir- 
cumstances, even although potato plums are now to be had in 
almost any district from my seedlings.” 

In a paper published in 1909, a noted hybridist in the south 
of Scotland speaks lightly of having raised 13,000 seedlings, 
and since then he has added very largely to that number. 
Burbank, the Californian hybridist, is credited with having 
made the somewhat discouraging remark that “ not more than 
one new variety of potato in five thousand should be named 
and disseminated.” When, out of the untold numbers of seed- 
lings which are being grown in this country and elsewhere, the 
perfect potato is evolved, an end will be put to a pursuit which, 
if calling for the expenditure of much energy and no little skill, 
is not without fascination and human interest. 
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SOME COMMON GRASSES AND HOW TO 
KNOW THEM. 


By Pbofbssob R. STEWART MACDOUGALL, M.A., D.Sc., 
Royal (Dick) Veterinary College, Edinburgh. 


The purpose of this paper is to describe the best grasses so 
that they can be recognised and identified. Along with the 
best grasses some others are described for special or compara- 
tive reasons. The arrangement of the paper is as follows: 
In the first part a description is given of the various parts 
of a grass, — root, stem, leaf, flower, fruit, seed, — and the 
terms used for descriptive purposes are defined. One of the 
difficulties in reading the books is that — especially as re- 
gards flower, fruit, and seed — the same part may be known 
by two and three different names, one book using one name 
and another book another, while at the same time the common 
name used is often scientifically and botanically incorrect. 
An endeavour is made here to give such definitions, and to 
quote side by side the various terms applied to the same thing, 
as to be helpful to one who has not the opportunity to study 
the grasses under the guidance of a teacher. The second 
part of the paper is devoted to a detailed description of each 
grass named, followed by keys in tabular form which may 
be aids in running a grass down and separating it from its 
neighbours. The third and concluding part of the paper deals 
with the identification of the grass “ seeds.” It is clear that 
in the second and concluding parts of the paper numerous 
recurring terms must be used, and the reader getting confused 
over any of the terms should refer back to the first part of the 
paper, where the term or terms are explained. 

GEASSES {GRAMINEjE), 

Grasses form one of the largest and most widespread of 
Natural Orders of plants. They are chiefly herbaceous ; 
abroad, the sugar-cane and the bamboo reach a considerable 
size. The chief characteristics which separate grasses from 
their nearest plant allies are — 

(1) The arrangement of the leaves : each leaf comes oflf the 
stem at a diflerent level from the next one, and in the 
transverse direction each is distant from its nearest neighbour 
by one-half of the circumference of the stem — i.e., if we look 
along the stem the leaves are in two rows. 
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(2) The leaves are made up of a sheath, a ligule, and an 
elongated narrow blade. 

(3) The leaf-sheath is split down one side (there are a few 
exceptions). 

(4) The stem is hollow except at the places where the leaves 
come off (nodes), which are solid. 

(5) The stem is round and not triangular. 

(6) The embryo lies at the base of the seed, on one side, and 
outside the reserve of food material (endosperm). 


Length of Life of Grasses. 

Grasses are either annuals, biennials, or perennials. An 
annual grass is one which completes its life in one year ; the 
seed germinates, the vegetative organs — root, stem, leaf — are 
produced, then flowers, fruit, and seed, and the plant dies. If 
the grass be biennial, in its first year it produces its vegetative 
organs, and in the second season flowers and seed, and dies. A 
perennial grass is one which lives on for several or many years ; 
it does not overseed, else it may lose perennial character. A 
very characteristic mark of a perennial grass is the presence of 
some sort of creeping or underground stem ; such a structure is 
a storing organ ; at the expense of the store of food material 
new shoots and roots can be developed below j^round, and also 
aerial leaf-bearing shoots and flower-bearing shoots. 

The grasses mentioned in this paper may be arranged under 
the heading Annual, Biennial, or Perennial. It will be ob- 
served that the same grass may appear in more than one of 
these three divisions, this variation depending on the soil and 
other conditions in which the grass is grown. 

Annual. 

Annual Meadow Grass {Poa annua). 

Perennial or Meadow Eye {Lolium perenne). 

Biennial. 

Italian Rye [Lolium italimm). 

Perennial. 

Perennial Rye {Lolium perenne). 

Meadow Fescue {Festiica pratensis). 

Cocksfoot {Dactylis glomerata). 

Crested Dogstail {Cynomrus cristatus). 

Timothy or Catstail {Phleum prcUense). 
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Meadow Foxtail {AlopecurxtB pratensis). 

Tall Oat {Arrhenatherum avenaceum) (Avena elatior). 

Golden Oat {Avena flavescem). 

Rough-stalked Meadow Grass {Poa trivialis). 

Smooth-stalked Meadow Grass {Poa pratensis). 

Sweet Vernal Grass {Anthoxanthum odoratitm). 

Yorkshire Fog (Holcm lanatus). 

Creeping Soft Grass {Holcus mollis). 

Couch (Agropyrum ( Triticum) repens). 

Wavy Hair Grass {Aira flexuosa). 

The perennial grasses vary in habit of growth — e.g.^ in the 
above list the tufted habit, say of Cocksfoot {Dactylis glowerata) 
is very different from the creeping habit of Couch {Agropyrum 
repens). Whether a grass be tufted or creeping depends on the 
behaviour of the branches given off from the underground part of 
the stem. The place for a bud is in the axil of a leaf— i.e., in the 
angle between the leaf and the stem from which the leaf arises. 
Now the buds in grasses arise in the leaf-axil at the base of the 
sheath of the leaf. The branch that develops from the bud 
appears outside — that is, does not continue to remain hidden by 
the leaf-sheath — either by growing upwards into the air without 
tearing the sheath, or it tears the sheath by growing through it 
and extending or creeping horizontally in the soil. In the 
former case the grass is a tufted one; in the latter it has a 
creeping habit. In a light soil such a creeping underground 
stem may make rapid progress in length, hence grasses with 
this creeping habit very marked are sometimes known as 
quickens (quick = alive). These underground branches or stems 
give off roots here and there as they grow through the soil ; 
also having buds on them these underground stems are able 
to give off daughter branches, and so to continue the growth in 
length of the creeping stem when the parent itself has, after a 
time, bent upwards into the air to work as an aerial shoot with 
green leaves. As regards habit of growth, the grasses named in 
this paper may be distinguished thus : 


Tufted 

Perennial Rye. 

Italian Rye. 

Meadow Fescue. 
Cocksfoot. 


Grasses. 

Crested Dogstail. 
Timothy. 

Tall Oat. 

Golden Oat Grass. 


Timothy in dry conditions is bulbous, a swelling being found* 
at the base of the aerial stems. 

Tall Oat Grass may also have very short underground 
branches, but a more important matter is the so-called bulbous 
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condition of this grass known by the name Arrhenatherum 
amnmmm var. hdhosum, or Pearl Grass. Certain parts (inter- 
nodes) at the base of the stems swell into tuber or corm-like 
growths. Each of these swellings contains a store of reserve 
laid past in it by the plant. The above-ground parts suffer, of 
course, by their manufactured food being drained away to an 
underground swollen portion, of which for feeding purposes no 
use can be made, while at the same time each of the swollen 
structures is able to give rise to a new plant. 

Golden Oat might appear in the list of Creeping Grasses, but 
the creeping branches are so short that the aerial shoots are not 
wide apart. 

Creeping Orasses. 

Meadow Foxtail. 

Eough-stalked Meadow Grass. 

Smooth-stalked Meadow Grass. 

Sweet Vernal. 

Yorkshire Fog. 

Creeping Soft Grass. 

Couch. 

Rough-stalked Meadow Grass, which might also appear under 
the heading of Tufted Grass, creeps by means of runners at the 
surface. v 

Sweet Vernal Grass has its underground branches very short. 

Yorkshire Fog creeps by runners above ground. 

The Root. 

The roots of grasses are fibrous; in germination the roots 
which issue from the seed soon cease to elongate and die off ; 
a number of new roots replace them, these new roots not 
branching from the first roots but taking their origin from the 
base of the stem (adventitious). In comparison with a deep 
tap-root system, say like Red Clover, grasses have a shallow 
root-system. There is, however, among individual species some 
variation in the depth of the root-system. This is represented, 
for example, among the cereals, where wheat goes deepest and 
barley has the shallowest root-system. 

The Stem. 

The aerial stems of grasses are known as culms. The stem is 
round, and when grown, is hollow, except at the nodes (the stem 
of Indian corn remains solid). The nodes are the swollen 
regions on the stem from which the leaves spring. The 
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branches of a grass come from the axils of tlie lower leaves, 
from the nodes near the surface of the soil. These branches 
are known as tillers.” Tillering, then, is not the giving off of 
roots but the giving off of stems (branches). 


The Foliage Leaves. 


The grass leaf has three distinguishable parts — the blade, the 
sheath, the ligule. 

The Made is elongated and narrow, and typically has the 
veins parallel to one another. All the grasses named above 

have flat blades ex- 



Fig. '26. — Poa trivialis. 

as Base of blade. 
b=x Ligule. c= Sheath. 
d=Culm or stein. 
Magnified. Copied from 
Ward. 



cept Air a flexuasa, 
where the blade is 
a stiff bristle. Aira 
fiexuosa is a weed 
grass of heaths and 
hills ; its great risk is 
insufficiency of water, 
and this grass solves 
its problem by reduc- 
ing its evaporating 
surface, surviving and 


indeed thriving as a 
Fig. 2^,— Meadow Fescue, bristle - bladed grass 
a = Base of blade. when ES E flat- bladed 

c=8heatb. ' One it would have 


Magnifle^^ copied from ^j^Jer in the 


struggle for existence. 

In attempts made to distinguish grasses by their leaf-blades 
attention is directed to the general shape of the blade, to its 
texture (soft or hard, dry or succulent, rough or smooth), to 
the nature of the apex of the blade and the margin of the 
blade, the veins, whether they are prominent and whether 
marked ridges are observable, and in young leaves how the 
blade is arranged before it has opened out. 

A sometimes very useful character as an aid in telling one 
grass from another is the difference in arrangement of the 
leaves in the young unopened condition. There are two types 
of arrangement — the rolled or convolute, and the folded or 
conduplicate. By the rolled is meant that the leaf is rolled 
up like a scroll of music so that on being cut across we have a 
circular outline. By the folded condition is meant that the leaf 
is folded on itself from its middle, like a double sheet of note- 


paper, so that the two halves of the leaf are lying with what 
will be their upper surface face to face. A cut through this 
would give an oval. The rolled condition is the commoner 
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arrangement. The grasses treated here may be tabulated 
according to this character: — 


Folded, 


Kolled. 


Perennial Eye. 

Cocksfoot. 

Crested Dogstail. 
Bough-stalked Meadow Grass. 
Smooth-stalked Meadow Grass. 
Annual Meadow Grass. 


Italian Eve. 

Meadow Fescue. 
Timothy. 

Meadow Foxtail. 

Tall Oat. 

Golden Oat. 

Sweet Vernal. 
Yorkshire Fog. 
Creeping Soft Grass. 
Couch. 


In the folded condition of leaf the shoot is typically flattened 
or compressed. In the rolled condition of leaf the shoot is 
typically circular. 

The sheath of the leaf This part of the leaf envelops the 
stem. Typically, however, there is not a complete tube, for if 
one looks closely into the condition and pulls on the sheath, 
the sheath is observed to be a split sheath. Nearly all grasses 
have the sheath split. The only grasses among those dealt 
with here, which are exceptions, and have the sheath entire 
or unsplit are — 


Cocksfoot. 

Eough-stalked Meadow Grass.v 
Smooth-stalked Meadow Grass. 

There are several grasses that can be distinguished by the 
colour of the sheaths of their lowest leaves. Thus — 


Red. 

.Yellow. 

Violet or Violet- 
brown. 

White with red or purple 
veins. 

Perennial Eye 
Italian Eye 

Crested Dogstail 

Meadow Foxtail 

Yorkshire Fog 
Creeping Soft Grass 

Meadow Fescue 




The Ligvle. Just where the blade and the sheath meet there 
is a small scale called the ligule. This ligule varies 
considerably in length, shape, &c., and, as will appear later, 
is often made use of in distinguishing one grass from 
another. 

The Inflorescence and the Flower. 

The flowers of the grass are arranged in spikelets; the 
spikelets are generally numerous. The spikelets may be sessile 
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on the axis, in which case the inflorescence is said to be a 
spike ; on the other hand, if the spikelets do not sit directly on 
the axis but have a stalk to them, the arrangement is known 
as a panicle. 

Our grasses may be arranged as follows : — 


Spiked-bared. 

Perennial Rye. 
Italian Rye. 
Couch. 

Crested Dogstail. 
Timothy. 
Meadow Foxtail. 


Panicle-bared. 

Meadow Fescue. 

Cocksfoot. 

Tall Oat. 

Golden Oat. 

Rough-stalked Meadow Grass. 
Smooth-stalked Meadow Grass. 
Annual Meadow Grass. 

Sweet Vernal. 

Yorkshire Fog. 

Creeping Soft Grass. 

Wavy Hair Grass. 




a he d 

Fig. 27. 

of Perennial Rye, h=Ear of Crested Dogetail, 

c^Ear of Timothy, d=Ear of Meadow Foxtail, 

(A young ear.) (The patch near the top is a bunch of stamens.) 

All from nature and somewliat rednoed. 
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Before the flower heads have opened out it is sometimes 
not very clear whether the inflorescence is spike or panicle, and 
some panicles have the stalks of the spikelets so short that 
they can be called spike-like 
panicles — Sweet Vernal ' 

Grass. Crested Dogstail, Tim- A " . 

othy, and Meadow Foxtail are, / \ 

on minute examination, really M 1 

spike-like panicles. - li 


A Spikelet and its Parts. ^9% i 

The inflorescence, or collec- " if 

tion of flowers, is in grasses I tf 

arranged in spikelets, and 1/ f 

unfortunately the student of /I A I 

grasses trying by himself to / m / ^ 

worry out the parts of a spike- y |h w f 

let by the aid of books finds \ / ijw L 

himself confused over the j /A iM'JjW ^ 

number of terms, and over the J / IM I 

fact that different books use V / j ^ 

different terms for the same I yj 

thing. In describing here a 

spikelet and its component y- 

parts, I have given the various pig. 28 . — Smooth stalked Meadow Grass, 
names that are used, and have 

chosen a large spikelet to Temporary Pabturea * 

illustrate the parts. The one 

chosen is Oat (Fig. 29), because the paits in the Oat spikelet 
are large enough to be made out by the unaided eye (far better, 
of course, with a good hand-lens) ; a beginner starting with, 
say, the small spikelets of Timothy, would find the dissection 
difficult. I strongly urge any reader who may not have 
worked at grasses, and who should happen to do so, to read 
carefully the description here given, because a knowledge of 
the terms used for descriptive purposes is absolutely necessary 
for the use of the keys, and for comparing one grass with 
another. 


Figure 29 is an enlarged drawing of one spikelet of the Oat. 
A look at the figure shows that there is a number of leaf-like 
structures, that parts of a flower are visible, and that there are 
three seemingly similar bodies — a large one, a smaller one, 
and a very small one ; that these three bodies are not floating 
in the air, but that each is attached to a stalk or axis, that 
runs up the centre and is known as the axis of the spikelet. 
In nature and without dissection the parts of a spikelet are 
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SO near one another that the details cannot be made out. 
Therefore in Fig. 30, a drawing made from Gordon’s ‘ Manual 

of British Grasses/ 
is shown a dia- 
grammatic scheme 
of a spikelet with 
the parts so separ- 
ated that the plan 
can be followed. 
The plan is that 
of a spikelet with 
three flowers in it. 
The thick, central, 

Fig. 29.—Spikdet of Oat showing three floioers, the 

innermost one rvdimentary. Stalk IS tiie a X IS 01 

a=01umea. d=Stamen8. Spikelet. At 

b= Outer pale of second flower. c=Awn from outer pale baSC are tWO 

c= Innermost rudimentary flower. of lowest flower. , 

leaf-like structures 

on opposite sides of the axis of the spikelet, one a little larger 
than the other. These two leaves or leaf-scales are known as 



glumes (some books call them barren glumes). A little way 

up, and coming off on the right- 
hand side, is another small leaf 
or leaf-scale ; this is known by 
a number of names — outer 
palea or pale, lower palea or 
pale, anterior palea or pale, 
anterior bract, and flowering 
glume. No wonder the student 
gets confused. I will try in 
the descriptions which follow in 

/ this paper to refer always to 
this pale by the name outer pale. 
The reason for the terms outer 
or anterior is by way of con- 
trast to another pale, whose 
back is nearer the axis of the 
spikelet. Very often this outer 
pale has projecting from it a 
Fig. so. bristle-like structure, called an 

a= Axis of spikelet. /=Lodicuies. awn (sce Fig. 29). The awn 

c^oSpiie. 2=o^aTy.”** is made use of in separating 

e=F??wer^toik. i=stigraas. grasses from one another — 

thus, the presence or absence 
of the awn, the length of the awn, and where it arises on 
the pale — at the base, or middle, or apex, and so on. 
Beturning to Fig. 30, we observe that this outer pale has in its 


a = Axis of spikelet. 

Glumes. 
c= Outer pale. 
ds= Inner pale, 
es Flower stalk. 


/= Lodicules. 
a = Stamens. 
a= Ovary, 
i- Stigmas. 
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axil a flower. Attached to the flower-stalk (in nature this is very 
short), and with its back to the axis of the spikelet, is another 
smaller scale-leaf known by the names, inner palea or pale, 
upper palea or pale, posterior palea or pale, posterior bract. I 
wW try in the descriptions which follow to keep for it the name 
inner pale. The inner pale is a more delicate structure than 
the outer pale, and often has very characteristically a rib or 
keel at each side and no midrib. 

Next, Figure 30 shows two small scales ; these scales are 
known as lodicules; their true position is just inside the 
outer pale. The lodicules are very small, and a hand-lens 
must be used in order to make them clear ; even with a 
lens there is in some grasses difficulty in making out the 
lodicules. 

Next come three stamens, each with its stalk or filament, and 
its lobed head or anther. 


Then in the very centre of the flower, shown at the top in 
the drawings we are examining, comes the pistil, formed by the 
folding on itself of a leaf or carpel, and consisting of an ovary 
or seed-box and two feathery stigmas. 

In Fig. 30, but higher up and on the other side of the axis 
of the spikelet we again have an outer and inner pale, lodicules, 
stamens, and ovary with stigmas. Higher still, a similar arrange- 
ment of parts is seen. 

The diagrammatic spikelet of the figure is a thfee-flowered one. 
The spikelet of Oat is also a three-flowered one (Fig. 29). At its 
base the two glumes are present, 
and they enclose the rest of 
tlie spikelet made up, in this 
case, of a lower flower, with 
the two pales enclosing it — the 
outer pale of this flower may 
have, as in Fig. 29, a well- - 
marked awn, — a second flower ^ 
and its pales, and a third, but 
small. structure, which in most 
cases proves an abortive flower 
with only the two pales. 

Fig. 31 represents a ground- ry^.Z\.-ar<mnd-^nofihree.novKnd 
plan of this three - flowered spiheUt of Oat. 



spikelet of Oat with its glumes, a and bssOlumes. Lodicules. 

Generally in grasses there is • 
one pair of glumes at the base 

of each spikelet. In Sweet Vernal Grass there are four glumes 
to the spikelet. The position and names of the parts should be 
carefully noted. 

Fi^. 32 represents the ground-plan of one Oat flower with its 


VOIi. XXVIII. 


B 
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pales, and this figure can stand for the plan of the parts of 
almost any grass flower. 

Fig, 33 shows the lodicules, ovary, and stigmas of an Oat 
flower. 

Work of the Stamens . — Their business is to produce pollen for 
the pollination of the stigmas, and the fertilisation of the egg 
in the ovule of the grass ovary. After fertilisation the changes 
take place which result in the seed. 

Work of the Ovary and Stigma . — The feathery stigmas catch 
and give attachment to the pollen grains. The ovary holds and 
protects the ovule, and later is the fruit with its one seed. 



Fig. 32. — Gi\mnd’plan of grass 
flotoer. 

a - Outer pale. d = Ovary. 

7; 3 1 imer pale. e Lodicules. 

c- Stamens. 



Fig. 33 . — Lodicules and pistil of 
oat flower (magnified), 
a = Lodicules. 

7;= Ovary (grain), 
c a Stigmas. 


Work of the Lodicules . — The flower of a grass, as we have seen, 
is enveloped in its two pales, and perhaps also by the glumes, 
and these must, for a time at any rate, be opened up to allow the 
stamens out to shed their pollen, and the stigmas to be exposed. 
In a ripe and ready grass flower the lodicules have swollen, and 
press apart the pales so that stamens and stigmas get out. After 
pollination the lodicules shrivel, the two pales come together 
again, and the ripening of the grain takes place under their 
cover. 

Number of Flowers in a Spikblet. 


In the illustrations given above, three flowers were shown in 
a spikelet. The number of flowers in a spikelet varies with the 
species of grass. In the grasses of this paper we have the 
following : — 

Om flower to a spikelet . . Timothy. 

Meadow Foxtail. 

Sweet Vernal (with 4 glumes). 

Two flowers to the spikelet . Tall Oat (the lower flower male, upper 

flower perfect). 

Holcus (the lower flower perfect, the 
upper flower male). 
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Three Jlowere to a spiJcelet . . Golden Oat. 

Hough- stalked Meadow Grass. 

Three to four flowers to a spikelet . Cocksfoot. 

Couch. 

Three to five flowers to a spikelet . Smooth-stalked Meadow Grass. 

Four to six flowers to a spikelet . Annual Meadow Grass. 

More than six flowers to a spikelet . Perennial Eye. 

Italian Rye. 

Meadow Fescue. 

Crested Dogstail is a special case. In it the spikelets are in 
clusters, several spikelets being attached to the same stalk; 
some of these spikelets are barren, but the fruitful ones have 
three to four flowers in them. 


Fruit and Seed. 

In strict botanical language a fruit consists of the ovary or 
seed-box with the seed enclosed. In the case of grasses the 
ovary holds one seed. During the development of this seed, 
growth takes place to such an extent that the outer part (coat) 
of the seed comes in contact with the comparatively thin 
wall of the ovary and the two become attached. The book- 
name for the wall of the ovary is the pericarp, so that a true 
grass fruit may be defined as pericarp with the true seed 
attached internally to it. Such a fruit is technically known as 
a caryopsis. Whenever in the course of this paper, and especi- 
ally in the portion on identification of seeds, I have occasion to 
write of the caryopsis or one-seeded fruit of the grass, I will 
use the term grain. A grain of wheat consists only of the peri- 
carp or seed-box wall and the seed. The usual thing, however, 
in grasses, is to have present in the so-called “ seed ” not only 
the grain but two pales ; sometimes even the glumes are pres- 
ent. All through this paper I will use the word “ seed (seed 
in inverted commas), not in the strict botanical sense, but in its 
practical meaning as used by the farmer to indicate what he gets 
when he asks for grass seed, and what he sows. When a several- 
flowered spikelet is ripe and its “ seed ” ready, the axis of the 
spikelet generally breaks up into pieces, and as the “ seed ” falls 
away it carries, attached to it, its broken part of the axis of the 
spikelet. All through this paper in the description and identifica- 
tion of seeds ” the term rachilla is used to signify the broken 
part of the axis of the spikelet. 

Fig. 34, which is the magnified “seed” of Bearded Wheat 
Grass, is an example of a “seed” that consists of rachilla, 
pales, and enclosed grain; an awn is also present. The 
rachilla in this grass is characteristic, being somewhat 
thicker hbove and hairy; it is next to the inner pale; only 
the rolled -in edges of the outer pale show in the figure, 
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and the awn which grows out from just below the apex 
of the outer pale. The grain cannot be seen; it is en- 
closed between the two pales. 


Fig. 36 illus- 
trates another 
type. It is 
the “ seed ” of 
Creeping Soft 
Grass, and con- 
sists of the 
whole spikelet, 
a two -flowered 
one ; it really 
has 2 glumes, 
4 pales, and a 
grain. The 2 
glumes with 
short stiff hairs 



Fig. 35. — ** Seed'* 
of Holcus mollis. 


From nature. 
Greatly magnified. 



Fig. of 

Bearded Wheat Ora$» 
Agropyrum (Triticum) 
caninum. 

From nature. Greatly 
magnified. 

a= Awn. 
ip = Inner pale. 
op= Outer pale. 
rsRachilia. 



Fig. 36. — Longitudinal dice 
through the grain of Italian 
Rye Qroii. 

Magnified. After Wittmack. 

a= Wall of ovary. Coat of seed. 

c=8tem end of embryo. 

fi= Boot end of embryo. 

e= Cells containing reserve of starch. 

/= Aleurone layer, g = Bcutellum. 


on their keels are prominent ; nothing else can be seen but 
a portion of the outer pale of the upper flower and the bent 
awn that springs from it. 


Structure of a Grass Grain. 

If one examines a grain of wheat as it comes into the market, 
or dissects out, from between the pales, the grain of Rye Grass 
or any other, there will be seen at the base of one side the 
embryo grass plant; the embryo is seen through the thin 
pericarp. If such a grain be laid down and cut longitudin- 
ally, and the cut surface ms^nified as in Fig. 36, the general 
structure can be seen. At the outside is the pericarp or 
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wall of ovary; just inside this is the coat of the seed^ next 
comes a layeY of cells — the aleuione layer — containing nitro- 
genous reserve, and then the general mass of starch-containing 
cells. At the base the embryo is seen, with its plumule or stem 
end, its root end, and lying against the reserve the important 
part known as the scutellum. The scutellum secretes the 
ferment which, in germination, renders the reserve soluble and 
diffusible, and it absorbs the changed reserve. 


THE GKASSES DESCEIBED AND COMPAKED. 

Perennial or Meadow Eye (Lolium perenne). 

The first of the common names of this grass recalls the con- 
troversy — the ‘Transactions’ of past years have many references 
to it — as to whether L. perenne is a true perennial or not. In 
the controversy everybody seems to have been right, for the 
length of life of this grass is conditioned greatly by the nature 
of the soil and the circumstances in which it is grown. The 
culm is smooth. The leaf-sheath is flat and the blade folded 
so that a transverse section of a young shoot would be oval in 
appearance. If a tuft be pulled up and the lower leaf-sheaths 
examined they are seen to be red. The blade of the leaf is 
smooth on the under surface and has a keeP, the base of the 
blade is eared. Ligule short. The inflorescence is a spike, the 
spikelets sitting in notches on the axis ; the spikelets — like the 
leaves — are arranged in two rows (Fig. 27a), and are so fixed that 
the narrower margin is against or towards the axis. There 
is only one glume to each spikelet — instead of the usual two — 
the one to the outside of the spikelet (the topmost spikelet has 
two glumes). The glume reaches half-way up the spikelet. 
There are no awns. 

The “ seed,” as in the grasses that follow, is described later 
under the separate heading of Fruit and “ Seed.” 

Italian Eye {Lolium italicum). 

This grass resembles in general the preceding one, but easily 
recognisable differences in italicum are — 

The leaves are rolled in the bud and the sheath is round. 

The outer pales of the flowers have a well-marked awn. 

Darnel {Lolium temulentum). 

This is the third Lolium species found in Britain. It can 
be distinguished from X. pervwM by the presence of awns, and 
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from both L. perenne and Z. italioum by the great length of the 
glume, which is as long or longer than the spikelet. Darnel is 
a weed grass, annual and not common. 


Meadow Fescue {Festuca pratensis). 

This excellent grass is a true perennial. The stems are 
smooth, but the portion that bears the ear is rough. The 
leaV^es are rolled in the bud, and so a cross slice of the shoot 
is round. The lower leaf-sheaths are red or purple red. The 
blade is fiat. M‘ Alpine in his book on Grasses urges the use 
of a pocket-lens in examining leaf-blades, the blade being held 
up to the light with the upper surface to the observer. Exam- 
ined in this way, M*Alpine shows how the blade of Meadow 
Fescue reveals a character which distinguishes it from Lolium, 
as the veins appear as pure white lines (in Loliurn, examined 
by transmitted light, the veins are indistinct). Further, the 
margins at the base of the blade are rough. The base of the 
leaf is ‘‘eared.” Fig. 26 shows two small ears, hook-like or 
sickle-like in form. The ligule is extremely small. The in- 
fiorescence is a panicle. The glumes are unequal in size — 
the lower one with a keel, the upper with three ribs. The 
outer pale is 5 ribbed and awnless ; its lower part is rounded on 
the back, although the upper part may be keeled. Often the 
student, with only the fiowering heads of the grasses to look at, 
is puzzled with Fescues and Poa. The difference in the outer 
pale will often prove helpful, thus — 

Festuca. Poa. 

The outer pale is rounded on the The outer pale is strongly keeled 

back, at least below. on the back. 


Cocksfoot {Dactylis glomerata). 

This is a perennial grass with a characteristic tufted growth. 
The leaves are folded in the bud, and a section across a shoot is 
oval-acute. The leaf-blade is large, with the apex acute ; the 
blade has a keel, very distinct in the sheath, but there are no 
ridges. The sheath is unsplit, and downwards rough. The 
ligule, longer than broad, is large and conspicuous. The 
inflorescence is a panicle, with the spikelets crowded and 
thrown to one side. In the compressed spikelets the outer 
side is convex and the inner side is concave. Glumes keeled. 
The outer pale has five ribs. The keel or midrib is hairy, and 
at the apex is continued as a short awn. 
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Crested Dogstail {Cynomrus cristatus). 

This excellent pasture and good lawn grass is a perennial. 
The stems are erect, and after flowering become so hard and 
wiry that they are rejected by stock. This grass should there- 
fore be well depastured. Tiie rejected wiry culms make the 
presence of this grass easy to recognise, as they remain standing 
up through autumn and winter. 

The leaves are flat and narrow ; the ribs — on the blade being 
held up to the light — are very distinct on the upper surface 
but indistinct on the under ; the apex of the blade is pointed. 
The leaf-sheath is split for only a short distance from the top. 
The basal leaf-sheaths are yellow. The ligule is very small. 

The inflorescence is very characteristic. It is really a panicle, 
but looks like a spike ; the spikelets are arranged on three sides 
of the axis ; one side of the axis is thus left bare and can be traced 
by the eye right up to the apex of the flowering head (Fig. 27). 
The spikelets are not single spikelets, but are borne in clusters, 
and are of two kinds — barren spikelets made up of empty rigid 
scales, and perfect spikelets, each with several flowers. 

Timothy or Catstail {Phleum pratense). 

This is a perennial grass; it flowers late. The stem is erect and 
smooth, and at its base is swollen to form a corm-like structure, 
and is therefore described as bulbous. The leaves are rolled 
in the bud. The leaf-blade is flat ; held up to the light, ribs 
are evident though not projecting ; if the edge of the blade be 
tested it is rough; leaf-sheath smooth. The ligule is thin, 
longer than broad, and toothed along the upper edge. The colour 
of the leaves is pale green. 

The inflorescence looks very like a spike (Fig. 27), but the spike- 
lets have short stalks to them. The inflorescence is long and 
rounded ; it is rough when pulled through the fingers and lacks 
the projecting fine awns of Meadow Foxtail, although each of 
the two glumes ends in an erect stiff rough awn ; these glumes 
are equal in size, truncate at the apex, and in each case have 
a keel which is covered with stiff hairs that run almost to the 
top. The spikelets are one-flowered, and the glumes quite 
enclose the pales and flower. The outer pale is awnless. 

Meadow Foxtail {Alopemms praterisis). 

This is a perennial grass, excellent both for meadow and 
pasture ; a valuable grass on damp and stiff soils. 

The aerial part of the stem is polished and marked with 
longitudinal lines. The leaves are rolled in the bud. The 
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blades are flat and are rough on both surfaces; the ribs on 
the upper surface, though not projecting, lire quite well seen. 
The leaf-sheath is smooth. On pulling the grass up, the old 
leaf-sheaths are seen to be dark maroon or brown, and if these 
be removed and the younger sheaths exposed the colour is 
violet. The ligule is large and easily seen ; it is blunt. 

Meadow Foxtail is an early flowering grass. The inflor- 
escence looks like a spike, but careful examination reveals that 
the spikelets — several to a branch — are carried on branches, 
therefore spike-like panicle is the truer definition. The ear is 
silver-grey in colour, and the apex is roundly blunt (Fig. 27). 

The spikelets are flat and one-flowered. The glumes are 
joined at the base for about one-third of the way up, and have 
a distinct keel which is hairy ; the side ribs are also hairy. The 
outer pale has an awn springing from its back, well down ; the 
awn is straight to begin with, but is bent in the fruiting stage. 
The inner pale is absent. The ear is smooth to the touch. 

Tall Oat {Arrhenatherum aveiiaceum). 

This is a loose-tufted perennial, the underground branches 
being short. The aerial stems are smooth. The leaves are 
rolled in the bud. The expanded blades are thin and flat with 
a series of somewhat rough ribs; the colour is dark green. 
The sheath is keeled and smooth. The ligule is truncate and 
its outer surface is hairy. 

The inflorescence is a loose panicle ; expanded during flower- 
ing, but closer before and after flowering. The spikelets are 
two-flowered and the flowers are different, the lower one having 
stamens but no functional pistil, and therefore unable to pro- 
duce seed ; the upper one with both stamens and pistil. The 
two glumes differ in size. In the lower male flower the outer 
pale has a long, bent, twisted awn which arises from the back 
of the pale low down. The outer pale of the upper flower is 
typically awnless, but if an awn does appear it is small, and arises 
at the apex of the pale from between two small prongs. 

The Bulbous Variety of Tall Oat {Arrhenatherum 
aveimceum, var. IvXbosum). 

This variety can prove a pestilential weed as it multiplies 
vegetatively from stem-tubers. Some of the internodes at the 
base of the culm become places of storage. Beserve is passed 
into them, and the result is a chain of swollen tuber or corm- 
like structures, any one of which can, in suitable conditions, 
give rise to a new plant of the same kind. This variety is also 
known by the common names of knot-grass and pearl-grass* 
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Golden or Yellow Oat (Avenaor Trisetum flavescem). 

This perennial is also found in the form of loose tufts, be- 
cause though there are creeping underground stems these remain 
short, and thus the aerial stems grow up somewhat near one 
another. The nodes may show hairs. The leaves are broad 
and thin with slender ribs ; the colour is pale green. The leaf- 
sheath is hairy (examine the lower ones). The ligule is short 
but evident. 

The inflorescence is a panicle with yellow spikelets whose 
axis is hairy. Typically each spikelet is three-flowered, and 
the flowers have both stamens and pistil. The glumes are 
keeled and rough. The outer pale ends in two short prongs, 
and from about the middle of its back arises a bent awn. 


Sweet Vernal {Anthoxanthum odor alum). 

This is a perennial grass with short underground stems. The 
grass is an early one. The culms are erect and smooth. The 
leaves are rolled in the bud. The expanded blades are flat; 
the ribs that show on the upper surface have hairs on them. 
M‘ Alpine emphasises the “ fringe of long hairs at the base of 
the blade.” The blades are pointed at the apex. The leaf- 
sheath is hairy. The ligule is evident and thick and blunt. 

The inflorescence is a panicle with one-flowered spikelets. 
A feature is the possession of four glumes at the base of the 
spikelets. The two lowest glumes are the longest, enclosing 
the rest of the spikelet; neither is awned. The next two 
glumes are hairy ; each of them has an awn ; one of the awns 
is short, springing from the back of the glume near the apex ; 
the other awn is long and springs from the middle of the back. 
The outer and inner pales are awnless. 

The flower has only two stamens, the only British grass 
without the typical three. 

If the blade be chewed it gives a bitter taste from the 
presence of an aromatic principle — coumarin. 

The odour given off from the dried plants in hay is well 
known, and in country places this grass is sometimes used — 
like lavender — in wardrobes and drawers holding clothing, 
partly for the odour and partly as a protection against insects. 

THE GENUS POA. 

In the grasses of this genus the inflorescence is a panicle and 
the spikelets are compressed or flattened ; the glumes are shorter 
than the pales ; the outer pale is keeled (not rounded) for its 
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whole length. The leaves are practically ridgeless, and close to 
the keel and parallel to it there are two longitudinal lines. 

Smooth-stalked Meadow {Poa pratensis). 

This perennial grass (Fig. 28) perennates by means of under- 
ground creeping sterns. The aerial stems are smooth. The 
leaves are folded in the bud and the shoots flat. The blades are 
flat. There are veins, of course, in the leaf running parallel to 
one another in the longitudinal direction, but the tissue is not 
raised above and opposite the veins into ridges and so the 
blade is described as ribless. If the blade be held up to the 
light two longitudinal lines are seen running along the blade, 
one on each side of the middle line and close to it. These lines 
represent places where the tissue is thinner, and so they show 
when held to the light, as paler than the ground colour of the 
leaf. The blade is parallel-sided, with the apex rounded and 
somewhat concave or hooded. The leaf-sheath is flattened and 
unsplit. The ligule is short and not pointed. 

The inflorescence is a panicle, pyramidal in shape when 
opened out ; in the longer lower branches there is a consider- 
able space before spikelets are given off. The spikelets are not 
harsh as in Fescues, but softer, and no awns are present. The 
glumes are about equal in size and keeled. 

Eough-stalked Meadow {Poa trivialis). 

This perennial grass has no underground creeping stems, but its 
runners are on the surface. The aerial stems are erect, but some 
of them before bending up into the air have grown along the 
surface of the ground for a short distance, rooting at the nodes. 
In contradistinction to the last grass, the stem of P, trivialis is 
rough, best proved if the finger be drawn upwards at the part of 
the stem below the ear. The leaves are folded in the bud. The 
expanded blades have the two lines, one on each side of the 
middle, characteristic of Poa; the blade tapers from base to 
apex, the apex being acute ; under surface of leaf glossy. The 
leaf-sheaths are flattened and rough ; they are unsplit unless 
torn. The ligule is conspicuous, longer than broad, and 
triangular-acute at the apex. 

Inflorescence a panicle; in the lower branches, as in P. 
pratensis^ there is some distance of stalk before the spikelets 
are given off. The outer pale is conspicuously 5-ribbed. The 
number of flowers to the spikelet is generally less than in P. 
pratensis — viz., three or two to three. 

It may prove helpful to bring together in parallel columns the 
differences in vegetative parts between the last two grasses 
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Poa pratensis 

Has creeping underground stems 
and branches. 

Endures drought. 

Culms smooth. 

Blades broader, the edges parallel, 
the apex rounded. 

Ligule short. 


Poa trivialis 

Has runners on the surface. 

Thrives in moisture. 

Culms rough on finger being drawn 
up the stem. 

Blades narrower, tapering from the 
base, and ending in an acute 
point. 

Ligule long and acute (examine the 
upper leaves). 


Annual Meadow Grass {Poa annua). 

This is an annual grass of roadsides and waste places. It has 
compressed shoots. The leaf-sheath is flattened. The ligule is 
conspicuous. The leaves are thin and have the apex rounded ; 
their colour is pale-green. No ribs are present on the leaves, but 
if one examine the upper surface of the leaf carefully (the under 
surface shows a slight keel) two lines are seen running down 
the blade near its middle. These lines are due to what have 
received the name of motor cells, and are present, as we have 
seen, in P. pratensis and P. trivialis. These rows of special cells 
have thin walls, and are water-holding cells. When they lose 
their water-content the blade (the cells are on each side of the 
middle line) is drawn together, its two halves folding. On the 
return of more favourable conditions as regards water these 
motor cells once more get charged with water, and the blades 
become flat again. 

This mechanism of motor cells is one of the methods by 
which some grasses that live in sandy and exposed places protect 
themselves against over loss of water. When the sun shines and 
the conditions favour excessive evaporation, the motor cells yield 
up their water, and as a result the blade, which before was flat, 
becomes folded or rolled up like a scroll, exposing a less surface 
for evaporation, and so protecting its water content. Other 
grasses have their leaves permanently bristle-like, exposing 
only a small surface to evaporation — e.g., Sheep's Fescue, which 
on exposed hillsides and subject to keen drying winds is, in 
such conditions, in danger of the outgo of water by evaporation 
being greater than the intake at the roots. 

Yorkshire Fog (Eolcus lanaius). 

This is a perennial grass which forms tufts. The leaves are 
rolled in the bud. The leaves and the leaf-sheaths have soft 
woolly hair. If the basal leaf-sheaths be examined a diagnostic 
character is found in their colour — ^viz., white, with red or purple 
veins. The ligule is short. The inflorescence is a panicle, close 
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and somewhat red in the young unopened stage, but when in 
full flower the panicle is open. Like the rest of the grass the 
panicle is hairy. The spikelets are two-flowered, the lower 
flower with stamens and pistil; the upper flower unisexual, 
having stamens only. The glumes are white in colour; they 
are flattened and their keels are hairy. The outer pale of the 
hermaphrodite flower has ho awn ; the outer pale of the upper 
male flower has an awn arising from its back ; the awn is not 
at all prominent, as it is confined or hidden by the upper 
glume. 


Creeping Soft Grass {Holcu$ mollis). 

This is a perennial with creeping underground stems or 
quickens. The aerial stems have a beard or tuft of hair at the 
nodes, whereas in Yorkshire Fog this is wanting, or there may 
be a little hair. The inflorescence is a panicle resembling that 
of H. lanatus. There are two flowers to the spikelet, the lower 
one hermaphrodite ; the upper one male, just as in lanatvs. 
From the outer pale of the male flower an awn comes, but in 
mollis the awn is longer and quite visible. 

H. mollis does not appear so much in pastures or meadows, 
but is more a grass of waste places, hedge-sides, &c.* 

The differences between H. lanatus and II. mollis may be 
brought together : — 


. E. lanatus. 

Habit tufted. 

The nodes of the culm without the 
hair tuft. 

Bather a more woolly grass, the dis- 
tribution of hair on leaves being 
more general. 

Glumes blunt. 

Awn hidden. 


II. mollis. 

Habit creeping. 

Nodes of culm with well-marked 
downwards-directed tuft of hair. 
The hair shorter and on the leaf- 
sheaths less abundant. 

Glumes pointed. 

Awn clearly seen. 


Couch {Agropyrum repens). 

A perennial grass with long creeping branched underground 
stems or rhizomes. The aerial stems are stiff, and if found at 
hedge or dyke-side they can be very tall. The leaves are rolled 
in the bud ; the blades are thin and dry, and ash-green in 
colour. 

MAI pine emphasises as characteristic the two ears or claw- 
like appendages at the base of the blade and the characteristic 
ligule, which is very short, so small that it may seem absent, 
but magnified with a lens is seen to have a fringe of hair-like 
teeth. Hairs may be absent from the leaf-sheath but are 
present on the leaf-blade. 
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The inflorescence is a spike with the spikelets arranged in 
two opposite rows. The arrangement is sometimes confused 
with that of Lolium, but in Couch the spikelets are attached 
broadside-on — that is to say, the edges of the glumes are towards 
the spikelet-bearing axis. The glumes are 5 ribbed. The outer 
pales end in a stiff point sometimes lengthened out into an awn. 

An Agrostis species confused with Couch is also a very 
troublesome weed grass. Confusion between Agropyrum and 
Agrostis can only take place because of the quickens or creep- 
ing underground stems. The flower heads are totally different, 
Agropyrum being a spike, whereas Agrostis has a panicle; 
another useful difference is that the ligule of Agrostis is quite 
distinct. 


KEYS AS AIDS IN RUNNING DOWN THE GRASSES. 

As aids in running down the grasses, just described in detail, 
two keys are offered by which perhaps the grass can be found 
before actual comparison with the fuller description. In the 
first Key the inflorescence is taken as furnishing the main 
divisions; the presence or absence of awns is also used. In 
this key Crested Dogstail, Timothy, and Meadow Foxtail are 
included under the Spiked Inflorescences, although if one caret 
fully examine the flowering heads, the spikelets are seen not to 
be sessile but shortly stalked. 

I. Inflorescence a Spike. 

1. Spikelets in two parallel rows, on opposite sides of the main 

axis — 1 . 6 ., two sides of the axis bare. 

A, Spikelets arranged with their narrower margin towards the 

axis. 

a. No awn .... Perennial Rye, 
h. Awn present . . . Italian Rye, 

B, Spikelets arranged broadside on Couch, 

2. Spikelets arranged round three sides of the main axis ; one side of 

the axis is bare of spikelets so that it can be traced right up the 
flowering head Creeled DogetcM, 

3. Ear cylindrical, with spikelets all round it. 

A, Ear rough to the touch and bristly ; awns not conspicuous 

Timothy, 

B, Ear smooth and silky to the touch, awn quite conspictious, 

glumes pointed . . . Meadow Foxtail, 

II. Inflorescence a Panicle. 

1. Panicle spikelike ; one flower to a spikelet with 4 glumes and 

2 awns Sweet Vernal, 

2, Panicle with the spikelets in clusters and thrown to one side ; 

spikelets at the end of rough branches ; awn, if present, a mere 
point Cocksfoot, 
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3. Panicle with spikelets not thrown to one side. 

A. No awn. 

a. Spikelets compressed ; outer pale keeled for its 
whole length. 

.V. Ligule short and blunt ; apex of leaf rounded 
Smooth-stalked Meadow, 

y, Ligule (of upper leaves) long and pointed ; 
apex of leal acute li^tLgh-stalked Meadow, 

h. Outer pale rounded on its lower half 

Meadow Fescue, 

(While this grass has no awn there may be a minute prong at 
the apex of the outer pale. In Hard Fescue (Sheep’s 
Fescue) there is a distinct awn.) 

B, Awned. 

a. Awn inconspicuous ; leaf-sheath white, with red 
veins. 

X, Awn scarcely visible outside the spikelet ; 
awn smooth ; no beard at the nodes 
Yorkshire Fog, 

y. Awn visibly projects from the spikelet ; awn 
rough ; a oeard of downwardly - directed 
hairs at the nodes Creeping Soft Grass, 

h. Awns conspicuous. 

X, One awn (rarely 2) to a spikelet 
Tall Oat, 

y. Three awns to a spikelet ; apex of outer pale 
bifid . . . Golden Oat, 


KEY AS AID TO DISTINGUISH THE FOREGOING 
GRASSES BY THEIR LEAVES. 

In the Key that follows, the main divisions relate to whether 
the leaves are folded or rolled in the bud. The way to 
decide the matter is to make a transverse slice across the 
young leaves and shoot, and then to examine the cut by means 
of a pocket-lens. 

Further, in the Key, ribs or ridges on the blade are often 
referred to. These should be looked for by the aid of a 
pocket-lens, the leaf-blade being held up to the light. It is 
an excellent plan to cut the blade right across and then 
examine. 

I. Leaves folded in the Bud ; the Shoot is flattened. 

1. Leaf-base eared (at the base of the leaf -blade there are two 
curling pointed projections) . . Perennial Rye, 

The upper surface of the leaf of this grass shows distinct 
longitudinal ridges or ribs ; under surface shining and 
keeled ; ligule very small ; the leaf-sheaths of the basal 
leaves are red in colour. 
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2. Base of leaf not earedi 

A, Leaf - sheath of upper leaves split, or split only at the 

top ; upper surface of leaf with distinct longitudinal 
ridges . . 'Vs . . Crested Dogstail. 

In this grass the Basal leaf -sheaths are yellow, the 
leaves are firm, an^the ligule is minute. (Crested 
Dogstail might appeaiN^nder another main heading, 
as the leaves are sometihies slightly rolled.) 

B. Leaf-sheath unsplit ; upper surfao^ of leaf without distinct 

longitudinal ridges. 

a. The blade shows two longitudinal lines, one on each 
side of the midrib or keel ; blades narrow. 

X, Ligule of highest-up leaves long and acute ; 
blades pointed at apex 

Rough-stalked Meadow, 
y, Ligule short ; blades rounded at apex 

Smooth-stalked Meadow, 

h. The blade without the two longitudinal lines ; blades 
broad .... Cocksfoot, 

The blades of this grass run out to a point, and 
they are rough on the surface and edge. 

II. Leaves rolled in the Bud ; Shoot round. 

1. Base of leaf -blade eared ; the ears end in points. 

A, Basal leaf-sheaths red. 

a. Leaf - margin smooth ; veins of leaf, on the blade 
being held up to the light, indistinct 
Italian Rye, 

h. Leaf-margin rough ; veins of leaf show as distinct 
white or light lines . Meadow Fescue, 

B, Leaf-sheaths not red . . . Couch. 

The leaves of this grass are thin and harsh, show scant 
hair, and the ligule is so inconspicuous that it seems to 
be absent. 

2. Base of blade eared ; the ears are rounded 

Sweet Vernal. 

The blades of this grass are thin, hairy at the edges, and 
have a beard of hair at the base of the blade; taste 
bitter. 

3. Base of blade not eared. 

A, Leaf-sheath hairy (the hairs are long). 

a. Basal leaf -sheaths white, with red veins. 

X. Older leaves more hairy ; margins not 
rough . . . Yorkshire Fog, 

y. Older leaves less hairy ; margins slightly 
rough . . . Creeping Soft Crass, 

b. Leaf -sheaths without red veins 

Golden or Yellow Oat 

The blade of Yellow Oat is hairy, the hairs show- 
ing along the top of the veins ; the leaf-sheath is 
very hairy and not keeled ; the ligule is hairy. 

B, Leaf-sheaths without evident hair, or scattered hairs may 

be present .... Tall Oat, 

In this grass the edges of the blade are smooth, the 
sheath is keeled, the ligule is hairy on the back. 
(This grass should be compared with Timothy, lower 
down in the Key.) 
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C, Leaf-sheaths without eTident hair. 

а. Basal leaf -sheaths violet or violet-brown 

Meadow Foxtail. 

In this grass the ligule is broader than long, and 
hairy on the back. 

б. Leaf -sheaths not violet or violet - brown, but light 

coloured .... Timothy, 

In Timothy the edges of the leaf are rough (test 
the edge of the lower half with the tongue) ; the 
ligule is longer than broad, and not hairy on the 
back. 


THE GRASS “SEEDS” AND HOW TO 
RECOGNISE THEM. 

Before proceeding to describe and compare the “seeds” of 
the grasses and to offer a key or table by which they may be 
more easily found, it is necessary once again to remind the 
reader that the term “ seed ” as used generally in dealing with 
grasses is ambiguous. In the first place, no farmer when he 
asks for grass seed ever gets seed in the strict botanical use 
of the word seed. He may get various things according to 
the “ seed ” he asks for. Thus if he ask for a bushel of wheat 
seed he really will get a bushel of wheat fruits, for a so- 
called “seed” of wheat is really a fruit, or nut or seed-box 
containing in it one true seed. The seed-box — called ovary 
in strict botanical language — in grasses cannot be opened and 
its seed taken out, because the seed fills the box, and its outer- 
coat fuses with the inside wall of the seed-box. It will be 
remembered that such a fruit is known technically as a 
caryopsis. But the farmer in asking for grass seed may get 
more than a fruit. If he ask for barley seed he gets a 
one-seeded fruit surrounded by the two chaffy scale leaves 
known as paleae or pales. If the “ seed ” asked for be Meadow 
Rye Grass, in addition to fruit and two pales there will be 
on one side at the base a small stalk. This small stalk is a 
portion of the stem or axis on which several flowers were 
borne, and when the fruits from these flowers were ripe the 
axis or stem bearing them broke up into pieces so that each 
single fruit that fell away carried with it its own minute 
part of the axis. This stalk or stem bearing the flowers, and 
later the fruits, is known as the axis of the spikelet or rachis, 
and we may call the minute part that is represented in the 
single fruits as the rachilla. Still, again, if the farmer ask for 
Meadow Foxtail seed he will get a seed- box with one seed in 
it — viz., a fruit, and also palem and glumes — that is, he gets 
the product of a complete one-flowered spikelet 
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In the descriptions which follow I will use the term 
“ seed ” for what the farmer actually gets when he buys, and 
the term grain for the true botanical seed plus the seed-box 
or ovary. I al^^o use the term outer pale to signify the lower 
or larger pale, and the term inner pale to signify the smaller 
upper pale which is next the rachilla. The student should make 
himself familiar with the terms (see the preceding pages where 
the spikelet and its parts are described) spikelet, glumes, 
outer or lower palea or bract, inner or upper palea or bract, 
axis of spikelet, rachilla, awn ; he should also notice that the 
grain is sometimes grooved down one face and sometimes not. 
The length or size of the “seed” should also be noted as a 
help in distinction. I have always quoted this in millimetres ; 
twenty-tive millimetres make an inch. 

In the examination of the “ seeds ” a hand-lens is necessary. 

Italian Kye Grass {Lolium italicum). 

The “seed” of this grass consists of two pales with a grain 
enclosed in them, and the rachilla. The outer pale has 5 ribs on 
it, and typically a long terminal awn ; the back of the pale is 
curved or rounded. The length 
of the “seed” is 6 to 7 mm., and 
the awn by itself measures 6 mm. 

The rachilla is short and flat- 
tened, broadened out at the top 
and narrower at the base. 

If the grain be dissected out 
from the pales it will be found 
to measure about 2^ mm. ; it 
is brown in colour and has a 
groove down one side. 

Meadow or Perennial Eye 
Grass {Lolium perenne). 

As in Italian Eye the “seed” 
consists of two pales with a 
grain enclosed in them, and the 
rachilla. The length is 6 to 7 Fig. 87.— /toftan Fig.38.— PcrcnmoZ 
mm. and typically there is no (Lolium (lolium 

awn. The outer pale is smooth 
and somewhat rounded; it has 
5 ribs best seen towards the 

apex (on occasion the central rib may be slightly prolonged as 
a short awn). The inner pale shows two rows of hairs. The 
rachilla lies up against the inner pale ; it is flattened so that 
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Fig. 39. — Featuca 
pratenaia. 

Magnified. From 
nature. 


a transverse section through it would be oval 
or somewhat triangular ; this rachilla is broadest 
at the apex and narrows to the base. 

Meadow Fescue {Festuca pmtensis). 

The “ seed ” consists of two pales with enclosed 
grain and the rachilla. The length is 6 mm. 

The outer pale is rounded on the back, and 
the edges are membranous; it has 5 indistinct 
veins ; there is no awn. The top end is thin and 
may be split. The rachilla is round, and the top 
is button-like, or flattened somewhat, as if one 
had hit the top with a hammer. 

As sometimes Perennial Rye Grass “seeds'* 
are present in labelled Meadow Fescue, the 
differences are given in two columns. 


Perennial Rye. 

The top of the rachilla is tlie broad- 
est part, and it narrows to the 
bottom. 

Rachilla flatter and shorter. 

Rachilla oval or triangular in 
section. 

Rachilla lying close to the inner 
pale. 

Middle nerve of Outer pale less 
prominent. 

“ Seed ” rather blunter. 


Meadow Fescue. 

The top of the rachilla is button- 
like or flanged. 

Rachilla round and longer. 

Rachilla round in section. 

Rachilla not lying close to inner 
pale. 

Middle nerve stronger. 



Fig. 40 . — Cocksfoot 
(Dactylisglomer- 
ata). 

Magnified. From 
nature. 


CocKSB’OOT {Dactylis glomerata). 

The “seed” consists of the two pales witli 
the grain inside. The length is 6 mm., in- 
cluding the awn at the apex, which by itself 
is 1 mm. long. The “ seed ” is somewhat 
triangular. The outer pale has a distinct keel, 
and the keel is bristly ; there are well-marked 
ribs or nerves on the pale. Just below the 
apex of this pale there arises a stifif, prickle-like 
awn, which is curved. The rachilla is broad- 
ened out at the top into a distinct oval disc. 

Colour, white-yellow or pale straw-coloured. 

The grain, threshed out, is yellow or yellow- 
brown in colour, oval in shape, and measures 
2 mm. long. 

In commercial seed, specimens will be found 
that consist of two or more “ seeds ” attached to 
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a broken-off part of the axis of the spikelet. The presence of 
these indicates a harvesting in unripe condition. 

Timothy or Catstail {Phleum prateme). 

The ‘'seed” of Timothy is generally the grain enclosed in 
the two pales. The pales are thin. It measures 
2 mm. long and -75 mm. broad. Shape, rounded 
oval. Colour, whitish and silvery. Old “ seed ” 
lacks the silvery sheen, and is dim. Tlie 
pales are thin; the outer one (on magnifica- 
tion) has 5 nerves or ribs (best seen towards 
the top), and the inner one has 2 ribs or 
keels. 

In very ripe or threshed ears the grain 
(caryopsis) is freed from the pales. The naked 
jirain is mm. long, rounded, smooth, yellow- 
brown ; it is not grooved. . , , (PhwJTra^ 

If the whole spikelets be present the length euse). 
is 5 to 6 mm., and in addition to grain and Magnified. From 
pales there are two glumes. The glumes are mature, 
keeled ; the keel in each case has bristly hairs and projects 
slightly at the apex. 



Crested Dogstail {Cynostmis cristatns ). 

The “ seed ” consists of the two pales with the grain inside. 
Tlie length is 4 inm., with slight variations. 

The outer pale is arched or rounded, and a keel 
is present, especially seen at the upper part ; the 
apex is drawn out . into a rough, bristly, slightly 
curved point; the lower part is smoother. Colour, 
light brown or brown red; the rounded broader 
part may be canary yellow and the upper part 
light brown. The inner pale is brown, some- 
times canary yellow, and under the lens shows 
a number of docs. The rachilla is short and 
round ; its tip is broadened out and disc-like. ^^.^Crested 

The grain itself, removed from the pales, (c^noTurueerk* 
measures 2 mm. in length; it is flattened oval utus). 
in shape, and a more or less distinct furrow Magnified. From 
can be seen. n&tnre. 

Meadow Foxtail {Alopecurus praiensis). 

The seed ” here is the complete spikelet. The spikelet is 
a one-fiowered one, and in the ripe stage has the following 
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parts : two glumes enclosing the outer pale (the inner pale is 
absent in this grass) and the grain. The length is 5 mm. The 



Fig. 43 . — Mtttdovo Fig. 44 . — Slender 
Foxtail (Alope- Foxtail (Alope- 

curus pratensid). cui us agrestis). 

Magnified. From Magnified. Front 
nature. nature. 


two glumes are silver-grey or 
ash-grey in colour; they are 
keeled, and on keel and on side 
ribs there are long silky hairs 
that suggest eyelashes. The 
outer pale enclosed by the 
glumes has a long delicate awn 
arising from its back low down ; 
this awn projects from the open 
apex of the spikelet and is bent 
and twisted. 

The grain by itself measures 
2 to 2\ mm. ; it is yellowish in 
colour, oval and flattened; no 
groove is present. On the top of 
the grain there can often be seen 
a thread-like projection which 
is the remains of the stigma. 


The “seed’* of a wild species of Alopecurus — viz., Slender 


Foxtail {Alopecurus agrestis) — is sometimes present in true 


Meadow Foxtail as an adulterant. The two may be contrasted 


thus : — 


Meadow Foxtail. 

Soft. 

Flatter. 

The hairs on the glumes silky 
and long and very noticeable. 
Owing to hairiness the “ seeds ” 
tend to hold to one another. 
Broadest at the middle. 


Slender Foxtail. 

Hard. 

The outer side arched, the inner 
somewhat hollowed. 

The hairs not a feature of the seed, 
and hard and rough. 


Broadest above the middle. 


Yorkshire Fog {Holcus lanatus) and Creeping Soft Grass 
{Rolens mollis). 

The “ seeds ” of these two grasses appear as impurities among 
the “seeds” of useful grasses. 

Yorkshire Fog. 

The “ seed ” in the case of this grass is the complete spikelet. 
The spikelet in its ripe condition consists from below upwards 
of two glumes, a grain with two pales enclosing it, and two 
pales that hold nothing (this last is what remains of a unisexual 
male flower). The length is 4 to 5 mm. The glumes enclose 
the other parts ; they are flattened, and have each a keel which 
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is hairy ; their colour is white. The pales are grey -white. The 
two pales that enclose the grain are awnless. Of the two 
highest up pales the outer one has an awn ; this awn arises 
just below the apex of the pale, and it is curved like a hook ; it 
does not project, or only slightly. 

The grain itself is yellowish in colour, oblong in shape, hairy 
at the apex, and grooved down one side. 


Creeping Soft Grass, 

This species comes very near the preceding one. The “ seed 
is here also the whole spikelet, and is made up of the same parts 
as that of Yorkshire Fog — viz., two glumes, two pales, and a 
grain, and two pales which, when the grass was in flower, held 
stamens only, and so could not produce a fruit or grain. The 
“seeds” of Holms lanatus and Holctis mollis are best distin- 
guished thus: — 


Holcus lunatics. 

Awn of the upper staminate (male) 
flower short. 

Awn does not project and is not 
easy to see. 

Awn curved like a hook. 


Holms mollis. 

Awn of the upper staminate (male) 
flower long. 

Awn projects and is easily seen. 
Awn bent like a knee. 


Sweet Vernal Grass {Anihoxa'nthum odoraitm). 

The spikelets of this grass are one-flowered spikelets, but 
instead of the usual two glumes there are four 
glumes arranged two and two : all four glumes 
are hairy. The V seed ” consists of the two 
inner of these glumes, two pales, and a grain. 

Length, 3 to 4 mm., not including awns. The 
two glumes present in the “seed” are reddish- 
brown and hairy; each has an awn; the shorter 
awn is straight, the longer awn is bent or kneed ; 
each awn springs from the back of the glume, 
about the middle. The long awn is sensitive to 
moisture, and its movement, according as it is ab- 
sorbing or giving up moisture, causes the “seed” 
to actively change its position. The two pales are pjg 45 _ 
thin and smooth and enclosed in the glumes. The rmMi/(Anthox- 
grain removed from glumes and pales measures odor- 

IJ mm. ; it is smooth, somewhat flattened, and 
is not grooved. The colour is light brown. 



A German swindle is PueTs Vernal Grass {Anthoxanthum 
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Fig. 46. — Pud*8 Vernal 
Grass (Anthoxanthum 
pueli). 

Magnified. From nature. 



Fig. 47 . — Tall Oat Grass 
(Arrhenatherum aven- 
aceum) ( Avena elatior). 
Magnified. From nature. 


pueli) (Fig. 46). This grass is a worthless 
annual; its “seed” consisting of the same 
parts as that of Sweet Vernal, may be dis- 
tinguished by the colour. If seen in bulk 
the “seeds” of PueFs Vernal are lighter in 
colour. 

Tall Oat (Arrhenatherum avenaceum). 

The “ seed ” in this grass consists of the 
spikelet minus the two glumes. It consists 
of four pales and one grain. Two flowers 
are present in the spikelet — a lower and 
an upper. The lower flower is male or 
staminate, and its two pales* persist into 
the “seeding” stage, but of course have 
no grain. The upper flower is a fertile 
one, and produces a grain which is covered 
by two pales. 

The outer pale of the lower male flower 
has a very prominent bent awn ; this awn 
springs from near the base of the pale, and 
measures 12 mm. in length ; its lower half 
is a brown-and-white spiral, the upper half 
is thinner and all one colour. The pales 
are very distinctly ribbed. Of the two 
pales of the upper flower the outer one 
may or may not have a short straight awn. 
At the base of the “seed” is a marked 
scar, where the “ seed ” broke away, and a 
tuft of light hairs. The 
length of the “seed” is 8 
to 9 mm. 

If the grain be dissected 
out it will be found to measure 4 to 5 mm. ; 
it is spindle-shaped and has no groove; its 
apex is hairy. 



Fig. 48. — Yellow Oat 
Grass (Avena flaves- 
cens). 

Magnified. From nature. 


Golden or Yellow Oat Grass 
(Arena Jlavescens), 

The “seed” here consists of two pales 
and a grain. Length, 4 to 5 mm., exclusive 
of the long awn. Colour, whitish yellow 
or yellow. The outer pale is split at the 
top, the separated pieces being lengthened 
out as prongs. About the middle of the 
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back of this pale an awn arises; the awn is kneed and 
twisted. At the base of the pale is a fringe of hairs. The 
rachilla has well marked silky-white hairs. The grain measures 
to 3 mm. in length ; it is oblong oval and pointed at both 
ends. 

An adulterant in Golden Oat Grass seed ” is the ** seed ” of 
the worthless Wavy Hair Grass {Aira Jlexuoaa), The two can 
be thus distinguished : — 

Avenaflaveicens, Aira Jlexuosa, 

Qolour, whitish yellow. Colour darker, brown or red-brown 

or brown-yellow. 

Awn springs from about the middle Awn springs from near the base of 
of the back. the outer pale. 

Eachilla with longer hairs. Bachilla with shorter and fewer 

hairs. 

Pales more delicate. Pales coarser. 

It was the detection of substitution of worthless Aira for 
Golden Oat that really led to the establishment of Seed Control 
Stations. I heard the story in my student 
days many years ago when I was at the 
Forest School at Tharandt, near Dresden. 

I had gone there in order to study the 
Entomological Collection, and at the same 
time to make myself familiar with the well- 
known experiments which were being done 
by Professor Nobbe and Professor Hilltner in 
connection with the Bacteria of Leguminosse. 

A Professor, when he was appointed Professor 
of Agricultural Botany at Tharandt, found 
in the museum of his predecessor a number 
of labelled glass jars containing samples 
of the ‘‘ seeds ” of grasses. Up to this time 
scarcely anybody had troubled to make 
serious and thorough studies of seeds for (aira) flexuoaa). 
purposes of diagnosis. At one of the class Magnified. From nature, 
meetings seeds from the jar labelled 
Avena Jlavescens were distributed, dissected, and drawn. A 
few days later the students were on a botanical excursion, 
and in the course of their observations came on a patch 
of Aveim flavescens. The grass was examined, and then, for 
revision purposes, dissection was made of the flowering ears. 
On examination of the “seeds” it was seen that the “seed” 
previously examined in the classroom could not have been 
Avena fiavescens in spite of this name on the jar. As a 
result, 1 lb. of Avena flavescens “ seed ” was ordered from six 
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of the leading seed warehouses in Germany. The various 
packages came, each labelled Avena Jlavescens. Only one 
sample was true to name, the other five held Aira fleocuosa. 
There had been in this case no attempt to swindle ; the habit 
had been to buy such seeds on the 
strength of the label and without guar- 
vL antee. This incident led to a careful 

/fl \h\ comparative study of grass and other 

/» Wi seeds, and the result was the founding 
/« IIh Tharandt of the first seed control 


Smooth-stalked Meadow Grass 

The “seed” consists of two pales, a 
grain, and the rachilla. Length, 2 mm. 
and over. The back of the “seeds” is 
Fig. 60. --Smooth-stalked keeled SO that they tend to lie on one 
Ora,. (Poa prat- There is HO awn. The outer pale 

„ ‘ ^ has five ribs, the midrib forming a dis- 

tinct keel; the keel and the side ribs 
with silky hairs ; at the base of the pale there is a tuft of long 
woolly hairs. Colour, brown or brown-white. 

The grain itself is oval, pointed at both ends, and carries on 
its top remains of the stigmas; there is no groove, or a very 
indistinct one. The grain can be separated 
A from the surrounding pales without difficulty. 


Kough-stalked Meadow Grass 
{Poa trivialis). 

The “seed” consists of two pales, a grain, 
and the rachilla. Length, 2 mm. and over. 
The back of the “ seed ” is keeled so that the 
“seed” lies on one side. There is no awn. 
The outer pale has five ribs, more distinct 
than in Smooth-stalked Meadow Grass, but 


Fig. 6\.— Rough- short ; 

stalked Meadow there are long woolly hairs at the base. The 
GfrasgCPoatriviaiis). grain is not easily separable from the pales ; 

Magnified. From at top and bottom the grain is rounded: 
a 'well-marked groove is present. 

The tuft of woolly hairs at the base of the “ seeds ” of these 
two Poas is a prominent feature, and when the axis of the 
spikelet breaks up when the fruits are ripe the different pieces 
become entangled with one another on account of the webbing. 
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The seeds ” of these two grasses are often confused. I have 
known students who, instead of using eye and lens, preferred 
to make use of a bitten lead-pencil as a mechanical aid in 
determining the species, one of the two species becoming 
attached to the lead-pencil while the other species would not 
stick so easily. Stabler and M*Alpine bring together the various 
differences thus : — 


Boa pratenm. 

Outer or lower pale with long 
woolly hairs on the base and 
the back. 

The outer or lower pale, seen from 
the side, is broad towards the 
apex, and its ribs scarcely 
project on the surface. 

The upper or inner pale is slightly 
concave ; its keels are covered 
by the margins of the lower 
pale. 

The stalk of the topmost ‘‘ seed ” of 
each spikelet bears at its apex 
a globular appendage formed 
of rudimentary pales. 


Poa trivialia. 

Outer or lower pale with the web 
of woolly hairs confined to the 
base. 

The outer or lower pale, seen from 
the side, is pointed towards 
the apex, and the i-ibs stand 
out on the surface. 

The upper or inner pale has a deep 
longitudinal groove ; the keels 
are bare and not overlapped 
by the margins of the lower 
pale. 

The stalk of the topmost “seed ” of 
each spikelet bears at its apex 
a long and acute appendage 
formed of rudimentary pales. 


Annual Meadow Grass {Poa annua). 

The “ seed ” of this weed grass 
sometimes appears as an impurity; 
it consists of the same parts as the 
“seeds’’ of the two other Poas, and 
like these is keeled and lies on its 
side. It has the following characters 
which distinguish it : — 

The “seed” is larger, 3 mm. and 
over; the side ribs on the pales are 
very distinct ; the ” seed ” is some- 
what woolly at the base, but there is 
no distinct webbing. 



Fig. 52 . — Annual Meadow Grass 
(Poa annua). 

Magnified. From nature. 


Structures composing the “Seed” in the 
VARIOUS Grasses. 

The so-called “seed” of the grasses, as we have seen, does 
not always consist of the same individual parts. In the chief 
grasses whose “ seeds ” have just been described the ** seed ” has 
represented in it the following parts : — 
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Grain 

(Oaryopgls) 

alone. 

Two Pales 
and a Grain. 

• Pour Pales 
and a Grain. 

Two Glumes, 
Two Pales, 
and a Grain. 

Two Glumes, 
One Pale, 
and a Grain. 

Two Glumes, 
Four Pales, 
and a Grain. 

Timothy. 

Timothy. 

Italian Rye. 

Perennial Rye. 

Meadow 

Fescue. 

Crested 

Dogstail. 

Golden Oat. 

Smooth- 

stalked 

Meadow. 

Rough- 

stalked 

Meadow. 

Annual 

Meadow. 

Tall Oat. 

Timothy, j 
Sweet 
Vernal. 

Meadow 

Foxtail. 

Yorkshire 

Fog. 

Creeping 

Soft 

Grass. 

! 


Timothy “ seed may appear in ,three forms, but the com- 
monest and most typical is where two pales and a grain compose 
the ‘‘seed.” r & 

In Tall Oat the four pales of two flowers are represented. 

In Meadow Foxtail the “ seed ” is the one-flowered spikelet ; 
only one pale is found in the spikelets of this grass. 

In Yorkshire Fog and Creeping Soft Grass a two-flowered 
spikelet is represented, but only one flower produces a grain. 


Key. 

In separating out the “ seeds ” their size is an important 
character, and whether awns are present or not. 

The following Key is based in its main divisions on the 
characters just given: — 

I. 2 Millimetres or less in Length. 

Timothy. 

(It is only when the whole spikelet is present that the size is 
greater.) 

II. No Awns. 

(1.) 2 to 3 mm. long. 

A. Outer pale, with long woolly hair at base and also on back 

Smooth’Stalked Meadow. 

B. Outer pale, with web of woolly hair at base 

Rough-stalJced Meadow. 

(2.) 6 to 7 mm. long. 

A. Rachilla flat .... Perennial Rye. 

B. Rachilla round .... Mea^w Feeme. 
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III. Awn is a stiff Curved Prickle or Bristly Prong. 

(1.) The awn is a curved prickle ; “ seed,” triangular ; length of “ seed,” 

6 nun Cocksfoot 

(2.) The awn is a curved bristly prong ; length of “seed,” 4 mm. 

Crested Dogstail, 

IV. A Distinct Awn (more than a Point). 

(1.) One awn to the “seed.” 

A . One flower represented. 

a. Two pales and a grain. 

X, Awn straight ; “ seed,” 6 mm. long. 

Italian Rye. 

y. Awn kneed or bent ; “ seed,” 4 to 5 mm. 

Golden Oat. 

h. Two glumes, one pale, and a grain ; “seed,” 5 mm. 
long . . . . Meadow Foxtail. 

B, Two flowers represented. 

а. Two glumes, four pales, and a grain. 

X. Awn not projecting ; “ seed,” 4 to 5 mm. 

Yorkshire Fog. 

y. Awn distinctly projecting; “seed,” 4 to 5 
mm. . . . Creeping Soft Grass. 

б. Four pales and a grain ; “seed,” 8 to 9 mm. 

Tall Oat. 

(2.) Two awns to the “seed,” the one straight, the other kneed; 
“seed,” 3 to 4 mm. long . . . Sweet Vernal. 


LITERATUEE ON GRASSES. 

I have referred in the course of the paper to the following 
writings on Grasses. The books named would form an excel- 
lent library on Grasses. 

Sowerby’s English Botany. Vol. II. Gramina. This book 
has coloured figures of all the Grasses. 

The Best Forage Plants. By Stabler and Schroter. Trans- 
lated by Professor M'Alpine. This book has coloured figures 
of the chief agricultural Grasses. 

The True Grasses. By Edward Hackel. Translated by 
Lamson-Scribner and Effie Southworth. 

Grasses : a Handbook for Use in Field and Laboratory. By 
H. Marshall Ward. 

Manual of British Grasses. By W. J. Gordon. 

Agricultural Botany. By Professor Percival. 

Grasses. By Professor M‘Alpine. This book is unfortun- 
ately out of print, but those interested in Grasses should 
consult the article on Grasses by M'Alpine in Vol. 6 of ‘The 
Standard Cyclopedia of Modern Agriculture.' 

Permanent and Temporary Pastures. By Martin J. Sutton. 

Of Floras, much detail is given in Bentham and Hooker's 
‘British Flora/ and in Hooker's ‘Students' Flora of the British 
Islands.' 
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LIFE-HISTORY AND ERADICATION. 

By G. P. GORDON, B.So. (Edin.), B.Sc. (Oxon.), We»t of Scotland 
Agricultural College, Glasgow. 

In the present paper an endeavour is made to deal with the 
economic bearing of bracken to the industries of Agriculture 
and Forestry. A preliminary note on a portion of the experi- 
mental work was submitted at the meeting of the Highland 
and Agricultural Society of Scotland in July 1914. 

In the year 1902 the Highland and Agricultural Society 
appointed a Committee to inquire into the extent of the spread 
of bracken, and to devise if possible some useful method of 
eradication. The finding of this Committee is contained in the 
* Transactions ’ of the Society, vol. xv., 1 903, p. 449, 

Since the year 1905 Lieut.“Col. Fergusson- Buchanan has 
carried out experiments on the cutting of bracken at Auchen- 
torlie, Bowling, and these, along with similar experiments 
carried out by Mr S. Millar, Tighnabruaich, are referred to in 
the * Journal of the Board of Agriculture and Fisheries,' October 
1911. Further reference to the Bowling experiments is made 
in the ‘Scottish Farmer,' October 11, 1913, and in the ‘Scottish 
Land Report,' 1914. In addition, the Board of Agriculture and 
Fisheries received a communication from Sir Ronald Munro 
Ferguson of Raith,. Kirkcaldy, on this subject, a note of which 
is contained in the Journal for January 1914. 

With a view to correlating the experimental work already 
done, and possibly extending it, investigations were commenced 
at Auchentorlie, Bowling, by the West of Scotland Agricultural 
College in the summer of 1913, and these are being continued. 

As a preliminary measure, in order to obtain definite infor- 
mation regarding the prevalence and evil effects of the bracken 
pest in certain districts, schedules containing lists of questions 
were circulated by the College throughout the bracken-infested 
districts in its area. As a result of the inquiry, a large amount 
of valuable information was obtained.^ 

The experimental plots (each ^ acre in extent) which were 

^ This inquiry and the expeiments conducted at Auchentorlie having served 
their purposes, Principal Paterson has now commenced a systematic investigation 
with a view to following up and adding to the experimental work aJready done. 
The investigation is at present being carried on in the counties of Argyll, Dum- 
fries, Dumbarton, and Lanark, and will in all probability be commenced in other 
counties during the present year. 
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laid down at Auchentorlie are indicated in the diagram (Fig. 53), 
and the results obtained from these will presently be dealt with 
in detail. 

Disirihution. 

Bracken has a very wide distribution, extending from practi- 
cally arctic regions through temperate to tropical zones. In 
Scotland at the present day bracken has a much wider distri- 
bution than formerly, and in certain localities, notably the 



West Highlands, it now forms the dominant association of the 
natural herbage. It occurs typically in depressions where 
there are pockets of deep soil (Fig. 54x), and on “flush” lands, 
while heather and hill grasses have possession of the ridges 
and knolls (Fig. 54 x^). It rarely extends to the crest of a ridge, 
possibly owing to the fact that the soil at such points is as 
a rule shallow. Generally speaking, bracken predominates on 
southern aspects, and on these its upper limit of growth 
extends to a higher elevation than on other slopes. Observa- 
tions show that bracken occurs from sea-level to elevations of 
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over 1600 feet, and it is probable that it may be found at still 
higher elevations. 

As regards soil conditions, bracken has a preference for deep 
free working soils which are fairly fertile. It would appear 
to be rather intolerant of very moist or acid conditions in 
the soil, and is not usually found in association with peat^ 
(Fig. 54x2). 

On areas where bracken is dominant, dense pure groups 
occur (Fig. 55 x), but mixed associations with heather or grass 
are also of frequent occurrence, and in these the plant is not 



Fig. 54 . — General distribution of bracken. 

l3howing (x) occurrence on i>ocket8 of deep soil; (xi) occurrence of heather and hill grasses on 
ridges ; (x*) absence of bracken on peaty areas. 


SO abundant. In woodlands it forms a natural association with 
oak, birch, alder, and rowan, and is here a half-shade plant. 

A point worthy of notice is that bracken {Pteris aquilina) 
and bilberry ( Vaccinium Myrtillus), either of which is tolerant 
of fairly deep shade, may be dominant both under shade condi- 
tions and also in the open. The development in height growth 
of bracken grown ii^ the shade is invariably greater than that 
grown in the open. 

In association with heather, bracken always tends to become 
dominant and suppress the heather, especially if the association 
is somewhat open. 

^ See E. P. Farrow, “On the Ecology of the Vegetation of Breckland,’' 
* Journal of Ecology,’ iv., 1916, p. 224. 
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Extent and Method of Spread, 

The encroachment of bracken on hill grazings and on plant- 
ing areas within recent times has had the effect of seriously 
menacing the economic utilisation of such lands, consequently 
they have depreciated greatly in value. The actual rate of 
increase varies according to locality, but cases are recorded in 
which within a period of twenty years an area under bracken 
has doubled itself. From a single centre it has been observed 
to spread radially a distance of from three to five feet annually. 



Fig. 66 . — Group formation of bracken. 


Showing (x) centres of bracken groups. 

The reason for this rapid increase within recent years is 
somewhat difficult to explain, and probably several factors 
have been at work in bringing it about. As is well known, 
the head of cattle carried by hill farms has been much reduced 
of late, and the bracken, especially in the young stages, has 
consequently escaped the trampling action of cattle. Heavy 
stocking such as existed on crofter grazings undoubtedly limited 
the spread of bracken ; in fact, there seems to be some truth in 
the saying, ‘‘The bracken is the heir to the crofter.” Further, 
injudicious heather-burning — ie., allowing heather to get too 
old before burning — has in many cases been responsible for the 
spreading of this fern. If old heather having a thin orop of 
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bracken through it be burned, the bracken invariably becomes 
dominant, and ultimately suppresses the heather. 

At one time bracken was much in demand for thatching 
purposes. When put to this use it was always pulled by hand, 
and this method is probably the most effective, though not the 
most economic, means of eradication. 

Finally, the absence of prolonged winter frosts within the 
last cycle of years has assisted the underground buds (Fig. 56 x) 
in standing the winter. 

The combined effect of these various factors has resulted 
in the predominance of bracken in the majority of infested 
localities. 


Life-history. 

Bracken {Pteris aquilina), like the other members of the 
group of vascular cryptogams, shows in its development an 
‘‘alternation of generations.” The bracken plant represents 
the asexual generation. It consists of a horizontal underground 
portion (Fig. 56) (the rhizome or true stem of the plant), and a 



vertical stalk-like portion (the leaf-stalk or petiole) which bears 
towards its apex the frond with its small divisions or pinnae. 
The rhizomes ramify horizontally in the soil at a depth of from 
six to twelve inches, and may attain a length of some three or 
four yards. In places where bracken is abundant the rhizomes 
form a dense mesh-like layer in the soil. The rhizomes bear 
buds (Fig. 66x) in addition to roots, which are represented by 
rather delicate hair-like processes (Fig. 56 x^). 

The spore-producing parts of the plant are the pinnae or 
leaves (Fig. 57). These bear on their under surfaces clusters or 
sori of sporangia (Fig. 58 x), which are partially protected by the 
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incurving edge of the pinnse forming a ‘‘false indusium’' (Fig. 
67 x). The outer wall of the sporangium is a well-dehned layer 
(Fig. 69 x) within which the bracken spores (Fig. 59 x^) are 
contained. 



Fig 67 — Spore hearing part of bracken plant 
Showing (x)kfals6 indnBium formed by incurved edge of pinna 


On geimination these spores give rise to a sexual generation. 
The plants consist of small green prothalli somewhat similar 
in appearance to liverworts On the prothallus aiise the sexual 
organs, the antheridia (nidle) and the archegoma (female). 



Fig 68 — Sorus of bracken sporangia Fig. 69 — Ruptured bracken sporangium 

Showing (x) individual sporangium Showing (x) outer wall of sporangium (xi) bracken 
magnification 40 diameters spore magnification 190 diaiueteis 


After fertilisation the egg-cell develops into a multicellular 
embryo, which becomes the bracken plant or asexual type, and 
thus completes the life cycle. 

The group formation of bracken (Fig. 65), in addition to ex- 
perimental evidence, goes far towards proving that bracken 
TOC, XXVIII. o 
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spreads mainly by rhizomes which give rise to underground 
buds, and these in turn produce new bracken plants. Although 
myriads of spores (Fig. 59 x') are produced on each bracken 
plant, no specimen of a prothallus was recorded in the course 
of the experiments. In nature conditions would seem to be 
generally unfavourable to the germination of spores, since 
bracken is invariably found on dry, well-drained soils. In 
addition, the humus formed where bracken is dense keeps the 
surface loose and dry, and on sparsely stocked bracken land the 
sole of grass produces a similarly dry surface. These dry con- 
ditions would seem to make it difficult for spores to germinate 
and for the prothalli to develop. 

A further proof is obtained in the fact that although bracken 
ground is burned over either in spring or autumn, the growth 
and spread of the bracken is in no way checked, and hence we 
are forced to the conclusion that the plant spreads mainly by 
means of underground buds. 

This conclusion is supported by evidence from other sources. 
Mr E. P. Farrow ^ states that as the bracken does not spread 
across narrow ditches, reproduction by spores apparently does 
not typically occur here, but cases have been observed in which 
bracken is commencing to grow in rabbit burrows a long way 
from a main bracken association. Here it has in all proba- 
bility spread by spores ; the bottom of the rabbit burrows 
were apparently damp enough for the production of prothalli, 
although the surface of the grass-heath is far too 'dry for 
them.” 

Nature of Damage, 

Bracken damages hill grazings in a variety of ways. In the 
first place it reduces the food supply by suppressing the natural 
grasses and heather, which necessitates a reduction in the 
stock kept. Secondly, it renders the supervision of a hill 
farm more arduous and less efficient — e.g,, sheep with heavy 
fleeces get “cast” in the bracken and are often not found until 
too late. Similarly sheep affected with maggots or ticks make 
for bracken patches and escape the notice of the shepherd. 
Further, the combing action of bracken-stalks on the fleece 
causes the wool to become matted, which, along with the in- 
evitable incorporation of pieces of bracken, renders clipping 
much more difficult. 

There is also a widespread belief that the occurrence of 
“ sickness ” in certain districts bears some relation to the pre- 
valence of bracken in these localities. It has been observed 
that soft etiolated grass comes up under the protection of the 

* “On the Ecology of the Vegetation of Breokland,” ‘Journal of Ecology,’ iv„ 
W16, p. 224 ; pho^ 7 and 8, ' V ^ 
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withered bracken in the early spring, and it is held that when 
this material is frosted and eaten by sheep stock it causes 
“sickness” in some cases. 

In the case of planting ground the occurrence of bracken, 
especially in dense patches, is particularly harmful. It acts 
in the first place by suppressing young plants and checking 
normal growth. Further, when bracken is “ laid ” by snow or 
heavy rain in winter the plants are also dragged down and 
injured. Dense bracken renders it almost impossible to sup- 
press rabbits, as in summer it obscures the burrows, and the 
rabbits when persecuted leave their burrows and breed in the 
bracken. 

Methods of Eradication. 

That the complete eradication of bracken can be accom- 
plished by persistent cutting has been established by the 
previous Auchentorlie experiments. The methods of eradica- 
tion adopted up to the present have been : (1) topping the 
bracken in the early stages of growth by means of sticks or 
chain-harrows ; (2) cutting the bracken either with machines, 
scythes, or hooks at later stages of growth. The method of 
topping which is very often employed on planting ground 
consists of breaking the bracken shoot when in the curl (Fig, 
56x®). This has been found to be an efiBcient though somewhat 
costly method. 

Experience so far has shown that on average bracken land 
the most economic method of eradication is cutting by means 
of scythe or hook. It is only under special circumstances 
that a machine can be used to cut bracken over extensive 
areas. 

The Bowling experiments were designed with a view to 
arriving at some definite conclusions regarding the best periods 
at which to cut, and how often to cut each year. Accordingly, 
a very uniformly stocked piece of bracken land was selected, 
about ten acres in extent, in the spring of 1914. Plots 1 to 6 
were set out (Diagram 1) in this area, each being acre in 
size. Plots 1 and 2 were raked clear of dead bracken and 
sown down with a grass seeds mixture after being fenced oflF 
with rabbit netting. Plot 3 was cut once, on July 7th ; Plot 
4 twice, on June 7th and July 7th ; and Plot 5 three times, on 
June 7th, July 7th, and August 7th; while Plot 6 was cut 
whenever bracken made its appearance. Along the edge of 
the plots a strip of the original bracken was left as a control. 
At the end of the growing season Plots 1 and 2 carried a dense 
crop of tall bracken, while Plot 6, which was cut continuously, 
was practically bare of bracken. On Plot 3 the crop was on 
the whole thin, and bad an average height of 90910 32 inches, 
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Plot 4 had produced a dense crop of bracken, with an average 
height of 35 inches, while Plot 5 contained a thin crop of 
bracken averaging 16 inches high. The bracken on the control 
plot was very dense and had attained an average height of 
6 feet 3 inches. It is observed that Plot 3 was cut once only 
— viz., in July — Plot 4, which was cut twice — viz., in June and 
July — carried a denser and slightly taller crop than Plot 3, so 
that the J une cutting had no effect. The later August cutting 
in Plot 5 is seen to have had a very decided effect. 

These results indicate that it is more effective to ciit bracken 
at certain .definite times rather than indiscriminately, and that 
it should be cut just before it reaches maximum height 
growth, late cuttings being more effective than too early ones. 
The reason for this is probably the fact that by a later cutting 
a larger amount of tissue, and therefore of food storage, is 
destroyed. If the proportion of bracken foliage be taken as 
an indication of the amount of food stored in the rhizomes, 
two cuttings, one about the beginning of July and one in 
August, are probably most effective. The principle under- 
lying the practice of cutting involves a draining action on the 
food stored in the rhizome, the effect of which is seen in Fig. 
63. The results of investigations conducted in America show 
that the best times of cutting in southern New York are about 
the middle of June and the middle of August.^ 

During the following year no cutting operations were con- 
ducted on the plots, and it was observed at the end of the 
growing season that, with the exception of Plot 6, there was 
practically no difference between any of the plots and the 
control area. It would appear, then, that treatment for one 
year has little or no effect. Plot 6 had produced a thin crop 
of short bracken. 

The cost of cutting, especially twice each year for several 
years in succession, and the scarcity of labour at the time when 
cutting is most effective, have in the past made it almost 
impossible to deal with large areas. 

Throughout these experiments it was recognised that the 
labour involved in cutting largely influenced the economic 
value of this method of eradication. Consideration was there- 
fore given to methods in which, for a similar expenditure on 
labour, a much larger area could be treated than by cutting. 
In addition, it was recognised that anything more effective 
would naturally diminish the time during which treatment 
was necessary, and therefore reduce the cost of the operation. 

Accordingly, about the end of June, Plots 7 to 12 inclusive 
were laid off, each acre in extent, and these were sprayed 

^ H. R. Cox, “ United States Department of Agriculture,” Farmers’ BuUetm, 
No. '*907, September 1915. 
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with various liquids. The complete experimental scheme was 
as follows : — 


Plot No. 



No. of times 

Sixe. 

Treatment. 

sprayed. 

L 

2^7 acre 

Raked and aown with grass seeds mix- 



ture 


2. 

II 

do. 

... 

3. 

M 

Cut once, on July 7th 


4. 

M 

Cut twice, on June 7th and July 7th 


5. 

II 

Cut three times, on June 7th, July 7l1i, 
and August 7th 

... 

6. 

II 

Cut continuously whenever bracken ap- 


- 


peaVed 

Once 

7. 

II 

Sprayed with 15 per cent sol. ferrous 



sulphate 

Once 

8. 

1* 

Sprayed with 10 per cent sol. ferrous 
sulphate 

9. 

II 

Sprayed with 8 per cent sol. copper 
sulphate 

Once 

10. 

II 

Sprayed with 4 per cent sol. copper 

Once 



sulphate 


11a. 

acre 

Sprayed with 5 per cent sol. sulphuric 
acid 

Sprayed with 2j per cent sol. sulphuric 

Twice 

11b. 

II 

Twice 

12a. 

II 

AVlil 

Sprayed with 6 per cent sol. hydrochloric 

Once 



acid 


12b. 

II 

Sprayed with 3 per cent sol. hydrochloric 

Once 



acid 


13. 

5 ^ HCi e 

Dusted with powdered ferrous sulphate 

... 



f cwt. 


14. 

II 

Dusted with powdered “ kainit,” 1 cwt. 

1 

... 


The spraying was done by means of a knapsack sprayer 
cari ied on the shoulders. In the case of all the plots, except 
Plot 11 (a and b), the application of the spray had no appreci- 
able immediate effect other than the browning of a few of the 
leaf tips, nor was there any marked after-effect. 

Plot 11 (a and b), however, which was sprayed with sulphuric 
acid, responded almost immediately to the treatment. In the 
course of a few hours the bracken fronds wilted and became 
light-brown in colour. About the third day the stems became 
black and withered, as a result of the acid being conducted 
from the surface of the pinnae along the midrib and down the 
stalk. This action is an important one, since the acid thus 
gains access to a portion of the plant which is never affected by 
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cutting — viz., that portion below ground. After a week the 
plot contained only plants of the type illustrated in Fig. 60. 
Several of these plants were dug out, and the acid was found to 
have penetrated almost to the rhizome. Finally, the bracken 
assumed the winter condition and went down completely. 

About four weeks after the first spraying a fresh crop of 
bracken had appeared, and the plot was again sprayed. The 
effect of the second spraying was even more striking than the 
first, and the bracken ‘‘ went down ” completely for the year. 

The (a) section jof the plot was sprayed with a 5 per cent 
solution, while on the (b) section a per cent solution was 
used. Although the effect was very decided in both cases, it 
was more rapid and marked on section (a). 



Fig. 60 . — Action of sulphuric acid spray on bracken plant. 
Showing (x) action of acid on leaf-stalk. 


One might expect that the pasture grasses, if any existed 
below the bracken canopy, would also be affected by the spray. 
The experiments demonstrated, however, that even a fairly thin 
canopy of bracken was sufficient to protect the grasses, and 
thus the pasture was not affected. The effect of this treatment 
was well demonstrated throughout the winter, as the sole of 
grass was much thicker than ever before. In the spring of the 
following year the bracken on this plot was slower in coming 
than that on the other plots, including the control plot; in. 
addition, the grass came earlier and was better than the 
surrounding pasture. 

Fig. 61 shows the condition of Plot 11 exactly one year after 
the first spraying. When this is contrasted with Fig. 62, which 
represents the same plot before spraying, some idea of the 
efficacy of the method is obtained. The operations were con- 
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Fig. 61.— Present condition of Plot 11 sprayed with sulphuric acid in 1914. 

ducted on rough hill land, and the method can be applied 
wherever a man can walk. Further, it entails infinitely less 



Fig. 62 . — Condition o/ Plot 11 before epraying in 1914. 


labour than cutting, and has the distinct advantage that larger 
areas can be treated by this method in less time than by any 
other means yet suggested. 
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The best times to spray with sulphuric acid appear to be 
early in July, at the stage when the fronds have almost, though 
not quite, completely unfolded, for in this condition the epi- 
dermal layer is still delicate and therefore easily penetrated: 
A second spraying might be conducted early in August, after 
the second crop of bracken has come up. The spraying opera- 
tions in the second year would be altogether determined by the 
density of the bracken on the treated areas. In this connection 
it should be noted that in the event of the. bracken being 
weakened to such an extent by one year’s spraying that only 
a thin crop appears in the second year, it would be advisable 
to cut the stragglers rather than spray the whole area, as in 
such a case the spray would probably have a deleterious effect 
upon the pasture grasses. 

The method adopted in making up the spray was as follows : 
the sprayer, having a content of some gallons, was almost 
filled with water (which can be taken from any stream or 
spring), and about lb. sulphuric acid (S.G. 1*72) was added, 
making a 5 per cent solution. The sprayer was manipulated as 
in spraying charlock with the nozzle set, so as to direct the 
spray slightly above the horizontal plane. In this way a 
breadth of three yards could be taken on each side of the sprayer. 
The actual cost per acre of eradication by this method must 
vary according to the local conditions. Generally speaking, 
however, it may be said that the cost per acre was about one- 
third of the cost of cutting. The respective costs per acre were 
based on the total expenditure, including labour necessary in 
each method — viz., cutting and spraying to completely destroy 
the bracken for one year. 

Plots 13 and 14 were treated with powdered ferrous sulphate 
and kainit respectively. In order to make the solid adhere to 
the bracken leaves the plots were sprayed first of all with 
water, and the powdered substances then applied from a sowing 
sheet. Plot 13 received a dressing at the rate of ^ cwt. per acre, 
but no appreciable effect was produced on the bracken. 

The dressing on Plot 14 was at the rate of about 1 cwt. per 
acre, and this was observed to have a decided effect on the 
bracken. By the second day after application the tips of the 
fronds had crumpled up and turned black, the tops of the stalks 
were also affected, and the whole plot assumed a brown appear- 
ance. The action, however, proceeded no further, so that the 
bracken did not " go down.” The effect was similar in nature 
to that produced by sulphuric acid, although very much less 
intense, and the method could not be consiaered as a means of 
eradication, since the following year Plot 14 produced as strong 
a crop of bracken as formerly. 
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Conclusion. 

In the course of the investigations a large body of evidence 
was obtained demonstrating the fact that the encroachment of 
bracken on hill pastures in Scotland has now given rise to a 
very serious economic problem. In times like the present, 
when every effort is being made to increase the food-producing 
capacity of the country, the bracken problem should receive 
due consideration. The speed with which bracken is known 



Fig. 03. — Draini'ixg effect produced on hracJcen rhizome by methods of eradication^ 


to spread from a centre points to the fact that it will rapidly 
become the dominant plant in many localities. Numerous 
instances were recorded in the investigation of the general 
distribution of bracken which went to prove this. As to the 
manner in which bracken spreads, observation and experiment 
go to prove that it is mainly by propagation from the rhizomes. 

As far as the experimental work carried out justifies any 
definite conclusions, the most effective means of eradication 
appears to be one which, by acting on the -vegetative part of 
the plant above ground, produces the maximum draining effect 
on the underground rhizome (Fig. 63). The intensity of this 
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draining action is influenced by the season of the year, and also 
by the frequency of the operation. 

Just as in cutting bracken, operations should be conducted 
at definite times (viz., in July, and again in August, the exact 
time depending on whether the season is early or late), so in 
spraying bracken there is a particular period in which the 
operations will produce a maximum effect. In a normal season 
this period occurs some time early in July, and again early in 
August. 

As regards the relative intensity of the draining actions 
produced by cutting and spraying respectively, there is no 
doubt that, under the conditions governing this particular set 
of experiments, the effects of spraying are much more intense 
than those due to cutting operations. 

A somewhat significant fact was also demonstrated by the 
experiments — viz., that in spite of the large variety of sprays 
employed only one was really effective. Certain of the sprays 
used have very destructive effects on other plants though not 
on the bracken. This goes to prove that the vegetative parts 
of the bracken plant are extraordinarily resistant, as compared 
with the corresponding parts of many other plants. 

The results of the experiments demonstrate that the cost 
of cutting is approximately three times the cost of spraying. 
Further, in spraying, a much larger area can be more effectively 
treated so as to produce a more lasting effect. In view of the 
experimental evidence, it would seem fair to draw the conclusion 
that the method of eradication by spraying with sulphuric acid 
is essentially practicable, and can be applied to any kind of hill 
land, with results which are in accordance with the greatest 
economy and efficiency. 

In conclusion, I desire to express my great indebtedness to 
Lieut.-Colonel Fergusson-Buchanan, who, in addition to assist- 
ing materially in the organisation of the experiments, set at 
the disposal of the College a large area of bracken land, and 
also supplied the labour necessary for the conduct of the 
experiments. 
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INSECT AND ARACHNID PESTS OF 1915. 

By R, STEWART MACDOUGALL, M.A., D.Sc., F.R.S.E., Consulting 
Entomologist to the Society. 


LICE. 

Sucking Lice or Anoplura are small wingless insects with the 
head narrower than the thorax ; the feet end in a single claw, 
and are adapted for clasping and clinging. The metamorphosis 
is incomplete. The eggs or nits are glued to hairs, or in the 
case of the body louse of man, to clothing. The young from 
the eggs resemble in general (there may be differences in the 
number of antennal joints) the parent, save in size ; they attain 
the adult condition after feeding and moulting. All are para- 
sitic, living externally on Mammals, on whose blood they nourish 
themselves. Plagues of lice have been known since early 
periods, and some of the old notions as to the origin of lice are 
very quaint. Thus in the fifteenth century Bartholomew wrote : 
“ A louse is a worm of the skin, and grieve th more in the skin 
with the feet and with creeping than he doth with biting, and 
is gendered of right corrupt air and vapours that sweat out 
between the skin and the fliesh by pores. And some lice gen- 
der of sanguine humour and be red and great; and some of 
phlegmatic humours and they be nesh and white; and some of 
choleric humours and be citrine (yellow), long, swift, and sharp ; 
some of melancholic, humour and they be coloured as ashes and 
be lean and slow in moving. And the leaner that a louse is the 
sharper she biteth and grieveth.” 

Of the three Pediculine lice which may infest man, Pedicvlus 
humanus {vestimentum)^ the Body Louse has been oftenest sent 
to me. This, of course, is due to the special circumstances of 
the moment. This louse calls for special mention, not only 
because of the irritation it causes but also from its being the 
carrier of the dreaded typhus. 

The Clothes or Body Louse {Pediculm humanus) measures 
from 319 mm. to 413 mm. in length. It has an elongated 
abdomen, and its six legs are all equally strong ; the margins of 
the abdomen are only slightly lobed ; the end of the abdomen 
of the male is rounded, that of the female cleft. The louse holds 
on by a thumb-like prolongation of the lower leg and the claw 
that ends the foot, these two being opposable or able to be 
brought together like a pair of forceps. The mouth apparatus 
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is fitted for sucking. Schiodte, a Danish entomologist, as quoted 
by Cummings in the ‘British Museum Pamphlet/^ thus describes 
an experiment with a louse which he allowed to fix itself on the 
back of his hand : “ Scarcely does the abominable little monster 
feel the heat of the skin before it lays aside its former dis- 
heartened attitude and begins to feel at ease ; its antennae oscil- 
late for joy, and it stretches all six legs (Complacently out from 
the body. But though the pleasure and surprise at the sudden 
transportation into congenial surroundings for the first moment 
eclipse everything else, hunger soon asserts its claim, sharpened 
as it is by the long fast which has rendered the stomach and 
intestines quite transparent. The animal raises itself on its legs, 
walks on a few steps, seeking and feeling its way with its 
antennae, wlnle we follow it with a magnifier. Presently it 
stops, draws in its legs a little, arches its back, bends its head 
down towards the skin at an oblique angle, while it probes a 
small narrow organ repeatedly forwards, and draws it back 
through the tore end of the head ; at last it stands still, with 
the point of the head firmly abutted against the skin*/' its 
mouth parts are then buried and it begins to suck. 

In Warburton’s experiments, quoted in his Report to the 
Local Government Board, new series. No. 2, 1909, the eggs were 
found to hatch in periods varying fiom 8 days to 5 weeks; the 
larval stage lasted for 11 days. Under the most favourable 
conditions the length of a life cycle from egg to egg would be 
about 24 days. A male lived three weeks and a female four 
weeks. The female lays a large number of eggs ; in Warbur- 
ton’s experiment one female laid 124 eggs. The louse has 
only a short life apart from its host. The continuous wearing 
of clothing gives the temperature necessary for the hatching 
of the eggs, and so favours the increase of the infestation. 

TAe Clothes Louse and Typhus, 

The Clothes Louse, an ashaming creature if present in ordi- 
nary conditions of life, has abundant opportunity to flourish 
where men are crowded together without proper opportunities 
for bathing and for change of clothing. Such conditions are 
specially present in camps and in war campaigns, where it must 
often happen that the soldier has no chance to change his dress 
for days or perhaps for weeks at a time, and has to wash where 
and when he can. Thus such lice, as in the present war, have in 
many wars proved a source of great irritation to soldiers. This 
irritation is severe enough, but the matter becomes of enormous 
importance when we remember that armies have been deci- 

^ The Louse and its Relation to Disease. By B. F. Cummings (British 
Museum, Natural History). 
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mated ^ typhus, and that the typhus carrier and transmitter 
is this Cflothes Louse. It is because of campaigning conditions, 
which lead to the multiplication of lice, that war and typhus 
are so closely associated. 

Nicolle, in Tunis in 1909, transmitted typhus from one cliim- 
panzee to another by the sucking of an infected Clothes Louse. 
Since then United States workers have confirmed the results. 
On our Western Front probably the danger of typhus is not 
great, not because lice are not present, but because, as typhus is 
not endemic in the West, the virus is not present, and so the 
lice themselves are not infected. There are cases in Western 
European countries, but the cases are not numerous. The risk 
is greater in Eastern Europe, in parts of which typhus is en- 
demic, and owing to insanitary conditions (in Balkan countries 
for example) the risk is always great. The conditions in which 
typhus — a dreaded and easily conveyed disease — flourishes are 
lack of food, general destitution and weariness, overcrowding, 
and non-change of clothing with the presence of lice. The 
greatest preventive is cleanliness. Up till now no vaccine or 
serum has been found which, without doubt, enables the patient 
to ward off the disease.^ The destruction of lice and their eggs 
and the disinfection of clothing are the best preventive measures, 
and great efforts have been made to accomplish these, and to 
ensure bathing as far as possible. 

There are insecticides of proved value against lice. Two 
very effective and very safe remedies and preventives now in 
use by medical officers are Naphthalene-Iodoform-Creosote, 
known shortly as N.C.I., and Verinijelli. 

The formula for N.C.T. powder is — 

Naphthalene . ’ . . .96 parts. 

Creosote ‘ 2 „ 

Iodoform 2 „ 

This powder is dusted specially on underclothing once a week. 

Verinijelli is made by Messrs Bowley & Son, Wellington 
Works, ^ttersea, and sold in tins. It is a crude oil emulsion 
made from Lefroy's formula. Protection is afforded against 
lice by smearing the skin with it, or applying it in socks or 
inside boots and puttees, and along the seams of clothing. 

Paraffin oil and benzine kill lice readily, but in camp and 
crowded conditions their use is dangerous from the risk of 
fire. 

A successful method of exterminating vermin is given in a 
Memorandum by S. Monckton Copeman, M.D., F.RC.P., F.B.S., 

^ Experiments to find a serum against typhus have been in progress for 
some time, and as this passes through the printer’s hands, the discovery of 
a serum is announced from the Pasteur Institute. 
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ia the ‘Lancet* and the ‘British Medical Journar for 6th 
February 1915. The Memorandum reads: “Arrangements 
should be made for the bathing of affected individuals and 
other inmates of infected tents. After drying themselves, men 
to lather their bodies with cresol soap solution (water, 10 gal- 
lons; Jeyes* fluid, IJ ounces; soft soap, IJ lb.), especially 
over hairy parts, and to allow the lather to dry on. Shirts 
to be washed in cresol soap solution made with boiling water. 
Tunics and trousers to be turned inside out and rubbed with 
same lather, especially along the seams. Lather to be allowed 
to dry on the garment** 

Infected blankets were at first treated by soaking them in 
cresol soap solution, after which they were sent to a neighbour- 
ing laundry to be washed. In the first week in November, 
however, a portable Threshes steam disinfecting apparatus was 
supplied to the Division, since when no difficulty has been 
experienced in the disinfection both of clothing and blankets. 

The ‘British Medical Journal* for 2nd October 1916, and 
the ‘Pharmaceutical Journal and Pharmacist* for 23rd October 
1915, quoted from a German Medical paper (Dent. Med. 
Woch.) the statement that “German investigators have come 
to the conclusion that sulphur vapour is the simplest and 
cheapest as well as the most effective agent for the destruction 
of lice and their eggs in clothing and buildings. There have 
been many victims to typhus in the German Army, and ela- 
borate measures have been adopted with a view to stamping 
out the disease, such as the conversion of sugar factories into 
disinfecting stations where the soldiers and their clothing are 
treated, and in prisoners* camps experiments have been carried 
out with a view to ascertaining the cheapest and most effective 
way of destroying lice. One of the features of the plan con- 
sisted in thoroughly washing all cracks and corners in the 
building with a 3 per cent solution of cresol soap and then 
filling them up. The clothing was hung up loosely in the huge 
room, the floor of which measured 450 square metres, and 25 
kilos of sulphur was burned in sixteen sulphur stoves. The 
burning proceeded rapidly and reached its maximum in forty- 
five minutes. In three hours doors and windows were thrown 
open, and two hours later the building was occupied by the 
men who meanwhile had been washed. Complete destruction 
of the lice and their eggs was found to have taken place. The 
sulphur vapour has been shown to kill lice and their eggs in 
two hours.** 

Eegarding sulphur, Mr William Beaverly Cowie, Ph.C., F.C.S., 
wrote to me on 24th November: “ During the months of June, 
July, and August I experimented with a number of vermip 
exterminators which could be employed by the soldiers on 
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active service, and after employing all the ordinary extermi- 
nators I had no difficulty in coming to the conclusion that 
sulphur dioxide acted quickly. I found that a small quantity 
was all that was necessary, provided that the gas was allowed 
to pass through the garments freely — t.e., the garments laid 
out for treatment had to be well loosened out. Under these 
conditions sulphur dioxide never failed. Besides, vermin 
carefully avoid garments treated with this gas. 

“ I have found the sulphite of any of the alkaline earths quite 
suitable for giving off sulphur dioxide, as they seem to de- 
compose slowly at body temperature, and they have the great 
advantage of being non-poisonous. Free sulphur was tried 
again and again under varying conditions, but it had no effect 
on the vermin whatever.” 

The Sucking Louse of the Horse {Hcematopimcs asini 
{macrocephahcs ) ). 

This insect has come to me for determination a number of 
times from home training camps, and from the front. The 
Hflematopines are very near relations of the Pediculidm ; they 
have a longer piercing and sucking proboscis, and their eyes 
as compared with Pediculidse are inconspicuous or absent. 

Hcematopinus asini is common in Britain, and the same 
causes that result in other lice appearing in great numbers 
apply here — viz., want of attention and reasonable cleanliness. 
Thorough cleanliness and proper grooming are the best pre- 
ventives of this enemy of the horse, and in the present cir- 
cumstances this is difficult. Even in peace time there is room 
for a more thorough grooming. Ifcematopinus asini found on 
horse and ass measures 2^ to 3^ mm. in length. The head is 
elongated and narrow and is longer than the thorax, and its 
sides are almost parallel; all six legs are of equal size and 
strength, and have a triangular pretarsal sclerite visible under 
the microscope; thorax brown in colour and the abdomen 
grey-yellow. 

This louse is found in the long hair of the leg and the dorsal 
aspect of the body, especially about the shoulders, flanks, and 
root of mane and tail. As regards its life-history, the female 
glues her somewhat pear-shaped or rounded eggs towards the 
base of a hair ; from the free broad end of the egg hatches a 
young form which externally resembles the parent, and assumes 
the adult condition after feeding and moulting. 

The horse Hsematopine when present in numbers causes a 
harsh dry coat, considerable loss of hair, and excoriation of 
skin. Sometimes it is present in great numbers in the loy^r 
part of the limbs^biefly in tbe heavy type hoifse ^ yh^ 
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the coarse hair provides shelter— especially the hind limbs, and 
in consequence there is much stamping, and difficulty in shoe- 
ing owing to the itchiness. There is also loss of condition and 
spirit from the continual irritation and insufficient rest. 

Treatment. — Clipping is always advisable. One of my col- 
leagues has found the following successful : — 


Arseiiious acid . 
Soft soap . 
Carbonate of soda 
Water 


1 oz. 

2 oz. 

oz. 

2 pints. 


Dissolve by boiling, dilute to 5 gallons with water, and apply 
after clipping body and limbs. In thin-skinned horses this 
sometimes causes slight irritation of skin, but never anything 
of moment. It is cheap as well as efficient. There should be 
two dressings, with an interval between them of seven to ten 
days. If this dressing he chosen, there should he caution against 
the use of drinking buckets for holding the preparation. 

Another cheap and effectual dressing is a 2 per cent solution 
of creolin. Stronger solutions are unnecessary and irritant. 

Perchloride of mercury, 1 to 1000 of water, is sometimes used 
for the legs of horses. It is effective at little cost, but it should 
not be employed over the whole of the body. 

Eggs or nits are often in great numbers on the hairs, and the 
majority can be got rid of by thorough grooming; the young 
lice, from the eggs that escape and hatch,- will be caught by the 
second dressing. 


The Biting Louse of the Horse (Trichodectes 
parumpilosus {equi ) ). 

The Biting Lice or Mallophaga are small wingless insects 
which do not pierce the skin and suck blood, but nourish them- 
selves on pieces of hair, epidermal scales, and in the case of 
birds on pieces of feather bitten off by their mandibles. If 
present in numbers on the host, they are the cause of irritation 
as they move over the host with their clawed feet. Away from 
a host they do not survive more than a few days. There is a 
large number of species which affect birds chiefly, hence the 
common name of Bird Lice applied to the Mallophaga. Only 
one genus affects domesticated mammals — viz., the genus 
Trichodectes. 

Trichodectes parumpilosus of the horse seems to be much 
rarer than the Sucking Louse of the horse (Hsematopinus), but 
recently a large number of Trichodectes parumpilosus were sent 
to me, taken from a charger not Ipng landed from America* 
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The female measures mm. and the male a shade less. 
The head is square and carries two small three-jointed antennae. 
The part of the thorax that is immediately behind the head is 
slightly narrower than the head. The six legs are chestnut- 
coloured and are strong; each ends in a single claw. The 
conical abdomen is yellowish, with the edges darker. The 
female glues her eggs singly to the hair of the horse. From 
the egg hatches a minute creature smaller and paler than the 
adult, but otherwise in form and food habits resembling the 
parent. The adult stage is attained after a feeding and a series 
of moults, and without any resting stage. The treatment is the 
same as for the Sucking Louse. 


MANGE OF THE HORSE. 

The horse may suffer from three kinds of mange — Sarcoptic, 
Psoroptic, and Chorioptic (Symbiotic) — all belonging to the 
family Sarcoptidce. Of these three kinds of mange, or scab, 
or itch, the Sarcoptic is the most troublesome to treat. Far 
the commonest kihd of mange is the Psoroptic, which at a time 
like this can be the cause of immense trouble and loss. Cases 
of mixed infection have come under my notice in the past 
autumn and winter, and several cases where death resulted. 


Sarcoptic Mange, 

Sarcoptic mange is due to the mite Sarcoptes scabiei, var. 
e(im. This mite has a rounded body, greyish in colour, some- 
times with a tinge of red. On the shoulders, on magnifica- 
tion with the microscope, very short cone-like projections are 
visible ; on the back, minute scales with their points backwardly 
directed, and small thorns on each side of the rump. The male 
measures about y^xrl^h of an inch in length, and the female may 
mesusure up to of an inch. Of the four pairs of legs in the 
male, one, two, and four have their last joint carrying a stalk 
terminated by a sucker ; each of the third pair of legs ends in a 
long hair, no stalk and sucker being present. lu the female the 
front two pairs of legs have the stalk and sucker ; the two hind 
pairs of. legs end in a long hair. 

Life-history , — The female Sarcoptes egui mines in the skin of 
the horse. It passes readily to the ass and mule, and is also 
transmissible to man ; on man, however, the consequent disease 
is not so severe, and yields readily to treatment. The female 
lays her eggs in a gallery or mine in the skin, which she has 
dug out by means of her mouth parts. She moves always for- 

VOL, xxvm. H 
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wards, as the scales and spines on her body prevent a backward 
movement. In her wake in the gallery dark excrement can be 
seen, and eggs in different stages of development. At the front 
end of the gallery the female, herself can be found on careful 
search. 

From the egg there hatches a larva that resembles in general 
form the adult, but only six legs are present. The two front 
pairs of these legs are terminated by stalk and sucker; each of 
the third pair of legs ends in a hair or bristle, stalk and sucker 
being absent. This larva pierces its way to the outside through 
the roof of the mother gallery, and after several moults passes 
into the nymph stage. 

The nymph has four pairs of legs, the two front pairs with 
stalk and sucker, the two hind pairs ending in a hair or bristle. 
The nymph develops sexual organs, and we now have ripe males 
and females. Pairing takes place on the surface of the skin. 
The fertilised female grows, and after a last moult acquires a 
special egg-laying organ. The egg-laying female burrows into 
tlie skin and a new cycle is started. 


Parts attacked, and Symptoms. 

The Sarcopt of the horse generally begins about the withers 
or shoulders, and spreads to the sides of the neck and to places 
in contact with the saddle and girth. In the spread of the 
disease long-haired parts are avoided. Noel-Pillers' experience, 
however, with this parasite leads him to the view that the parts 
most affected are the “sub-maxillary space, the tracheal region, 
the brisket, the belly,” all thin-skinned places. The symptoms 
are a restlessness and an itching, worst when the skin is over- 
heated'or warm. The horse bites itself and rubs itself against 
convenient bodies; it shows pleasure when groomed, leaning 
towards the brush or currycomb, turns the head to one side, 
and makes a characteristic movement with the lips. This 
movement with the lips is an extremely useful diagnostic 
feature in early stages of mange — not only Sarcoptic, but also 
Psoraptic — when otherwise there is a risk of failure in 
diagnosis. Later, before there is any loss of hair, small 
pimples can be felt as the hand is passed over the skin. The 
pimples consist of crust round the bases of a few hairs. When 
these crusts are removed with the fingers small moist spots are 
left. The pimples are at first scattered ; they burst with the 
rubbing, and the secretion from them dries into a crust. As 
the disease spreads different patches run together and a large 
crust may be formed. The hair drops out and the skin wrinkles 
and thickens. Cracks show in the skin, and the bases of the 
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cracks and folds are moist with serous or purulent exudate. 
A sour fetid odour is given off. Kubbing and friction causes 
bleeding. 

In neglected cases the general health is affected; there is 
disturbance of the functions of the skin ; the itching prevents 
rest, and nutrition is interfered with ; there is loss of condition, 
and after some months, in untreated cases, death may follow. 

PsoROPTic Mange of the Horse {Psoroptes communis, 
var. equi). 

This mange affects the horse, ass, and mule, but does not pass 
to other domesticated animals. The scab-mite, which is the 
cause of this mange, measures ^V^h inch long in the male, and 
the female up to -^th. inch. 

The male has four pairs of legs. The first three pairs of 
these carry, projecting from their last joint, a three-jointed 
stalk terminated by a sucker; the two hindmost legs are short 
and have no stalk and sucker; the third pair of legs is the 
longest. If magnified under the microscope there can be seen 
at the hind end of the abdomen two lobes, and also two copula- 
tory suckers. 

The female has the first, second, and fourth pair showing the 
three-jointed stalk and sucker ; the third pair of legs lack the 
stalk and sucker but end in two long hairs. No abdominal 
lobes or copulatory suckers are present. 

Further, in external form, Psoroptes differs from Sarcoptes in 
the body, being more oval, and the rostrum more elongated. 
In addition, all the eight legs are easily visible, whereas in 
Sarcoptes the two hind pairs of legs are inconspicuous when the 
mite is viewed from above. 

The Psoropt of the horse may be found on almost any part 
of the body — but the common places for infestation are parts 
protected by hair, at root of tail, inner side of legs, at edge 
of mane, withers, and back. This scab-mite does not mine into 
the skin like the female Sarcopt, but still the pests give rise 
to intense itching owing to the constant pricking of the skin 
by their mouth parts. As a result of the irritating punc- 
tures papules appear; these break and a fluid exudes; this 
fluid dries and crusts are formed. Under the crusts and at the 
edges of them the mites live and propagate. The stages in the 
life-history — adult, larva, nymph — are as in Sarcoptes. The 
treatment for this mange is the same as that for Sarcoptic 
mange, but the cure is more rapid and easier where there is 
thorough attention. 
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Treatment for Mange in Horses, 

Too much emphasis cannot be laid on the importance of 
thoroughness in treatment. Where mange has made progress 
cure is stubborn, especially in Sarcoptic mange. In order that 
the dressings may the better reach the mites clipping should 
take place. Then there should follow a washing with soap and 
water, a lather being formed. After washing down with water 
the body should be scraped dry with a straw wisp (the straw 
wisp should be burned immediately after use). The animal 
is now ready for the dressing wliich will kill the parasites. 
There are various recommended dressings — e,g.y mercurial pre- 
parations, tobacco preparations, kerosene-emulsion preparations, 
but none are so generally satisfactory as sulphur, potassium 
carbonate, and an oil. One such dressing is — 

Sulphur .... 1 ounce. 

Oil of terebinth . . .1 ounce. 

Spirits of tar * . . 1 ounce. 

Liquor of potass . . .1 ounce. 

Eape oil . . . .1 pint. 

Another highly recommended dressing is — 

Sulphur . ... 1 part. 

Potassium carbonate . . \ part. 

Sperm oil . . . .4 parts. 

The sulphur and tlie potassium carbonate should be thoroughly 
mixed together and the oil stirred in gradually. 

This is applied thoroughly to the animal after the clipping 
and washing. 

For a week or a few days more the horse should be looked 
at now and again, so that any aflFected parts that have been 
rubl>ed bare may be redressed. 

Then should follow a thorough washing down with soap and 
water in order to remove all of the previous dressing. 

A second course of treatment should follow on the same 
lines, and then a third — i,e,, the animal would be three times 
treated in three weeks to a month. 

Very great care must be taken against spread of the disease. 
No treatment can be considered satisfactory which neglects the 
great risks of infection. The disease can spread very easily 
from horse to horse, therefore infested horses should be isolated. 
When the horses are clipped small pieces of crust fall away 
with the hair, and both hair and crust probably harbour the 
mites, therefore there should follow a sweeping together and 
burning. Before sweeping, it is a good plan to disinfect by 
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spraying with paraffin emulsion or a 4 per cent solution of 
carbolic acid. Stalls, litter, harness, and articles used about the 
animal should be carefully disinfected. A painter's flare may 
be used in this work. Brushes, currycombs, and clippers should 
be dipped in paraffin emulsion after they have been used; 
harness should be scrubbed in a 3 per cent solution of creolin. 

At the close of the treatment one should not feel absolutely 
certain of complete success, and the animal should be kept 
under observation for a month. 

Chorioptio or Symbiotic Mange of the Horse. 

This mange is due to the scab-mite Chorioptes {Symbiotes) equi. 
This scab-mite has come under my observation several times 
during the year. The male measures up to length 

and the female to ^\th inch. 

In the male all four pairs of legs end in stalk and sucker, but 
the stalk is so short that the sucker appears to be sessile ; the 
sucker is large. The hindmost or fourth pair of legs are much 
thinner than the other legs. Abdominal lobes and copulatory 
suckers are present. 

In the female the first, second, and fourth pairs of legs end 
in stalk sucker; the legs of the third pair end in two hairs. 
There are no abdominal lobes and no copulatory suckers. 

In both sexes all eight legs are easily visible from above, and 
the rostrum is as wide as long, 

This mange is often known as pastern mange or leg mange. 
It is usually confined to the limbs, and only in very bad cases 
is it high up on these. This mange spreads very slowly in a 
stable as compared with the other manges. Changes in the 
skin and hair do not become very pronounced until the disease 
has been in progress for a considerable time. A symptom of at- 
tack in the early condition is the repeated stamping of the hind 
legs. There is besides stamping, biting, scratching, and rubbing. 
Stamping and kicking are dangerous in the handling of the hair 
or leg for examination, and the risks make clipping not only 
dangerous but impossible. The itchiness and stamping are 
always more marked at night in stables. ' 

The hair, harsh and dry, comes out in patches, and a dry 
crust is present. 

The treatment reconamended above will also serve here. 

The SarcoptiC Mange of the Ox. 

.A general statement in the books is that there is no 
jseparate Sarcoptes variety affecting the ox. The presence of a 
Sarcopt on the ox is said to be accidental and due to trans** 
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mission from the horse or from the goat. Almost certainly 
this opinion is wrong. I have a record of Sarcoptic attack on 
dairy cows, where the scab -mite had passed to and rather 
severely affected the arms of the cowman. Mr Garnett, President 
of the Eoyal College of Veterinary Surgeons, has informed me 
in conversation that Sarcoptes attack on cows is quite familiar 
to him, and Mr A. W. Noel-Pillers has produced strong evidence 
in favour of Sarcoptic mange being the common mange of 
housed cattle. In the past year I have examined microscopi- 
cally many hundreds of Sarcoptes mites that were taken from 
cows, the commonest place for them being the root of the tail. 
Mr Noel-Pillers^ mentions also the "hinder aspect of the 
mammary gland,” notes “in many cases a falling off in the 
milk,” in addition to ordinary mange lesions, and recommends 
for treatment “ isolation of the affected animal, the removal of 
as much scab as possible, and then a dressing with 

Sulphur .... 1 part 

Vaseline or fish oil . . 4 parts.” 


Wash off in a week and dress again. Two points are worthy of 
note — viz., the relation between the dressing used and con- 
tamination of the milk, and the 



fact that the mange may pass to 
attendants. 

Narcissus Flies. 

Two troublesome enemies of 
Narcissus and other bulbs came 
to me in December from Edin- 
burgh in the bulb of Narcissus 
poeticus, the Pheasant’s Eye — viz., 
the larvae of Merodon equestris^ 
the Large Narcissus Fly, and of 
Eumerus strigatus, the Small Nar- 
cissus Fly. One bulb contained 
three Eumerus larvae and one 


Fig. 64 . — Three Eumerus larvce Merodon larva (Fig. 64). In past 
(above) ; Empty puparium (left) years I have bred a number of 

iS; K"./ 

Merodon (right). JNarciSSUS bulbS. 

Prom nature. Merodou cqucstris . — The larva of 

this fly is found in Narcissus 
bulbs, and as a result the bulb may be so spoiled that 


it rots away, or, in other cases, weakened plants and 
flowers may be produced but no new bulbs. It is often diflB- 
cult to say without opening the bulb that a Merodon grub 


^ Wallace-Hoare’e System of Veterinary Medicine. Vol. ii. p. 1466. 
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is present, but in cases where the grub has been at work 
for a considerable time its presence can be recognised by the 
bulb “giving” on being squeezed between finger and thumb. 
Mr J. C. F. Fryer, ^ on the authority of a leading grower, states 
that the bulbs of Narcissus maximus and N, spurius varieties 
are least attacked, and that N poeticus and N, Leedsi varieties 
are the most susceptible varieties (Fig. 65). 

In addition to their presence in bulbs of the genus Narcissus 
the larvae have been recorded from bulbs of Amaryllis (by 
Adams), Habranthus (by Chittenden), Vallota (by Chittenden 
and Theobald), Eurycles (by M‘Lachlan), Lilies (by Wilks), 



Fig. 66 . — NarcissutS bulb cut open to ihoio Merodon larva. 

On the right a bulb showing damage at base where the adventitious roots are borne. 
Figures natural size, and from nature. 


Galtonia (by Theobald), and the Wild Hyacinth (by Theobald). 
Fryer also names the cultivated Hyacinth, Leucojum, the 
Snowflake, and rarely the Tulip. 

The larvfle are often distributed in infested bulbs, and in this 
way have been carried across the ocean to other continents. In 
Scotland the larvae have been found at work from Elgin south- 
wards to Dumfries. 

The larva is a legless grub, and when full grown and extended 
measures J to f inch in length. The body is stout and rounded. 
At the front end, on the under surface, are the dark mouth- 
hooks, and at the hind end is a dark horny projection on which 

^ Journal of the Board of Agriculture and Fisheries for May 1914, p. 1S6. 
See also Board of Agriculture and Fisheries Leaflet^286. 
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the hind breathing pores are situated ; examination with a good 
handdens will reveal a small spine on each side of the dark 
hind projection. The colour of the larva is grey-yellow. 

The pupa-case (fig. 64) is dark coloured and marked ex- 
ternally by a transverse ringing; the dark projection can be 
seen at the hind end. 

The mature flies are active in sunshine in spring and summer. 
Fryer, ^ from observation, describes the egg-laying thus : “ The 
fly first spends some time in moving from one part of a Narcissus 
bed to another, settling repeatedly on the foliage or on the 
ground, thoroughly exploring its surroundings. Finally, it 
crawls to the centre of a plant, where not infrequently is a 
hole J inch in diameter passing from the surface of the soil 
down to the bulb. This hole was originally filled by the leaves 
and stems of the Narcissus, but when the foliage dies down and 
shrivels an open shaft is left. On finding such a hole, the fly 
backs down until its head may be below the surface of the 
soil. An egg is then laid, usually on the earth forming the 
side of the hole, less frequently on the leaves near the neck of 
the bulb. If the hole is blocked by earth or by the leaves of 
the Narcissus the egg may be placed on the earth at the edge 
of the hole in any crack in the soil, or, as happened on several 
occasioris, under heaps of earth lying near. No eggs were found 
on the foliage above ground.” 

The full-fed grub may pupate in the spoiled bulb, but more 
generally in the soil. 

Treatment? — 1. ^Careful examination of the bulbs at the 
time of lifting, and also in case of importation, before planting, 
with the destruction of bulbs that are decayed and infested. 
Infested bulbs have not, on pressure with the fingers, the firm- 
ness of sound bulbs. 

2. Steep the bulbs in slightly warmed water for a day or 
two ; this drives a considerable proportion of the larvoe out of 
tlie infested bulbs. 

3. Eemove from the beds bulbs and plants that are failing, 
and destroy them. 

Humerus strigatus , — This is a distinctly smaller and less 
bulky fly than Merodon, and the larvae have not the rounded 
barrel-like appearance of Merodon. The extended full-grown 
larva may reach \ inch in length ; the colour of the larva is grey- 
ish-yellow ; by means of a lens the brown inouth-hooks can be 

^ Further Notep on NarcisBus Flies, by J. C. F. Fryer, M.A., in ^Journal of 
Board of Agriculture and Fisheries,* August 1914, p. 424. 

* Narcissus Flies, by R. Stewart HacDougall, in * Journal of Board of Agri- 
culture and Fisheries' for October 1918, p. 594. In this article a general 
account is given. 
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made out» and also at the hind end a very characteristic chest- 
nut-brown projection ending in the breathing pores, and on each 
side of this a spine. 

The female lays a number of eggs in the neighbourhood of 
the bulb, therefore several or a number of Eumerus larvae may 
be found in one bulb with the result that the bulb is quite 
destroyed. 

In addition to Eumerus being found in bulbs of Narcissus, 
Theobald and others have found them in hyacinth bulbs. On 
the Continent there are records of attack on the bulbs of onion 
and shallot. 


The Black Vine-Weevil {Otiorhynchua mlcatus). 

This is a common enemy, both as adult and as larva, to 
plants under glass. The 
adult weevils browse at 
night on the leaves, and 
the larvae feed at the 
roots (Fig. 66). With 
pot-plants that are going 
off it is not uncommon 
to find a large number 
of these larvae on the 
plant being shaken out. 

This year complaint was 
made to me of attack on 
cyclamen plants which 
were being killed. 

The weevil is f inch 
in length. It is black, 
but the clubbed an- 
tennae are reddish. The 
short rostrum has a 
deep furrow on its 
upper surface (use a 
lens). The front part 
of the body has grey- 
yellow hairs, and the 
wing-covers patches of 
yellowish hairs. The 
weevil cannot fly. The 
larva is a typical 
weevil grub ; legless, 
with brown head and 
biting jaws, and with curled, wrinkled body; the colour is 
yellow-white, with brown hairs. 



Fig, 66 . — Damage to Begonia by Otiorrhynchus 
8ulcatu8. 

Natural tlse. (Original.) 
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Treatment — (1) Sacking placed beside the food-plants, or 
bands of hay twined in them, should be prepared as traps 
for the adults, which use them as shelter places in the 
daytime. 

(2) Shake the weevils down at night on to tarred boards or 
cloths. 

(3) Incorporate napthalene or vaporite with the soil as a 
measure against the grubs. 

The Death’s-Head Moth {Acherontia atropos) (Fig. 67). 

In the ‘Transactions’ of 1913 I gave some notes on this moth. 
Now I have to mention it again, but in a different connection 
— not as an enemy on potatoes, but as an invader of beehives. 
The moth sent to me as taken from a hive in Kirkcudbright- 
shire was a mere skeleton. The hive was that of a weak Italian 
stock. On the hive being opened the moth had been foi^nd lying 
between two well-filled combs, and had the appearance of having 
been dead for some time. The owner had opened the hive in mild 



JFig. 67.— Acherontia atropos. 


From nature. 

weather in March owing to doubts as to the condition of the 
bees (as a matter of fact the stock was found dead), and it was 
then that the Death's-Head Moth was found. The moth, as it 
reached me, had lost its hair and scales, and was hollowed 
out, and had a dead bee lying in the skeleton of the abdomen. 
The Death's-Head Moth is too rare in Britain to be a serious 
enemy (I have had single specimens from Cromarty to ‘Box- 
burgh and Kirkcudbright) ; but in countries — e.g., Italy — where 
in some places it is common, it is looked upon as a troublesome 
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enemy of bees. The moths force their way into hives and 
gorge themselves on the honey. It has been denied that the 
Death’s-Head Moth enters hives to steal honey, but the records 
are too complete for this habit to be doubted. Observers in 
Britain or in Continental countries have found the moths flying 
round hives, crawling over hives, and actually inside hives. 
Moths have been taken emerging from hives with their wings 
and legs covered with bees, the moths sometimes so gorged 
with honey that they were unable to fly. In other cases the 
bees, unable to turn out the intruder, have been known to 
surround the imprisoned moth with a complete covering 
of wax. 


The Poplar Hawk Moth (Snierinthm populi). 

A male and female, in copula, of this species came to me on 
June 28. The moth is a common one, and attracts attention 
from its size; its caterpillar feeds on poplar, willow, and some 
garden plants, but is not at all a serious enemy. Moth and 
caterpillar will easily be recognised from the following 
description : — 

Moth , — The moth is stout-bodied, and is up to 1 J inch long ; 
in wing-spread it measures from less than 3 inches up to 
inches. The wings are distinctly notched at the, margin. The 
front wings are brown or grey - brown, with darker brown 
here and there ; about the middle of each front wing is a 
white spot. The hind wings resemble the front wings, but 
have at their base a distinct red or red - brown blotch ; 
there is no central white spot. The moth flies in June and 
July. 

Caterpillar, — Green, with many yellow dots ; there are seven 
oblique yellow stripes on each side ; sometimes there is a row 
of red dots high up along each side ; spiracles red, or in some 
cases light-coloured, edged with brown ; skin rough and gran- 
ular ; from the upper surface of the second last joint there pro- 
jects a green or yellow-green horn, with red base. Length of 
caterpillar 3 to inches. 

The Ghost Swift Moth {Hepialus humuli). 

This insect, on which I gave some notes in the ' Transactions 
for 1913, was again sent to me this year from field and garden. 
The 1913 notes recorded the caterpillar as injurious in a bed of 
two-year seedling ash. The caterpillars, however, are typically 
enemies of herbaceous plants. In one case the Swift Moth 
caterpillars came in hollowed-out roots of dockens (one of its 
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food-plants) ; the dockens, which were being pulled in a two- 
year-old lea park, had “big heads of seed coming on” in spite 
of the caterpillars. ^ 

The Turnip, Mustard, and Cabbage Flower Beetle 
{Meligethes oeneui). 

From Fife, in the month of June, stalks and flowers of 
Charlock (Sinapis arvensis) and Bunch {Itaphanus raphan- 
istrum) were sent to me, taken from a field where these two 
weeds were rather plentiful. The flower heads contained 
numbers of adults and grubs of the above-named beetle. My 
correspondent made a careful examination of the flower heads, 
and found relatively few with seeds owing to Meligethes 
destroying the flowers. 

In this case Meligethes was doing useful work, but unfor- 
tunately the beetle does not confine its feeding to cruciferous 
weeds, but has proved on numerous occasions troublesome in 
the flower heads of cultivated crucifers, hence the common 
name of the beetle. 

The beetle is little more than tV inch long. It varies 
somewhat in colour, but typically is brassy green or deep 
gieen, with the thighs darker. 

The grub is jawed, has six walking legs, and also at the hind 
end of the thorax a muscular projection of service in loco- 
motion. In colour the grubs are yellowish or greyish-white, 
with dark heads. 

The beetles lay their eggs in opening buds ; the full-fed grub 
falls away from the spoiled flower and enters the ground 
to pupate. 

The Garden Chafer or Smaller June Bug or Bracken Clock 
{Phyllopertha horticola). 

In March larvas of this beetle were sent to me from Auchen- 
cruive, where they were at work at the roots of a lawn of very 
old grass. The letter accompanying the specimens said : 
“ The first indication that anything was wrong was about the 
month of October last (1914), when the crows began to tear 
up large portions of the lawn. Since October the crows made 
no further attempt to tear up the lawn until yesterday (March 
7, 1915). On examination the grubs now sent were found in 
large numbers.” 

Once before I gave a note in the ‘Transactions' on the 
damage done by the grubs on grass land. In that case grass 
and clover sufiered, the roots being bitten through. The grubs 
were on old lea and natural dry knolls, and their presence was 
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recognised by the colour of the withered grass, ^ and by the 
working of birds in search for the grubs. Cattle walking over 
infested patches in wet weather sank two or three inches in 
the soil and made a mess of the land. On dry sloping ground 
the soil was soft and fine under foot, as if it had been har- 
rowed, only a few of the deeper- rooted grasses having kept 
their hold. From the grubs I bred out the beetles in May 
(in the Laboratory). 

The adult beetle measures J inch long, or slightly over; 
the head and thorax are glossy blue-green, and the wing-covers 
3 "ellow-brown or red-brown ; the body is haiiy. 

The larva is a 6-legged grub, yellow-white in colour, fleshy, 
and wrinkled ; examined with a hand - lens the brown jaws, 
black at the top, will be seen, and also the two minute an- 
tennae. This type of larva just described is characteristic of 
a family of beetles, some of which — e.^.,the Cockchafer in their 
young and partly-grown larval stage — may be confused with 
the larva of the Garden Chafer. In the larva of the Garden 
Chafer, however, the claws of the front pair of legs are shorter 
than those of the second pair, and the claws of the second pair 
shorter than those of the third pair ; further, if the mandible 
of the Garden Chafer be dissected out, cleared, and placed 
under the microscope, a small oval patch will be seen with 
file-like ridges running across it. 

Habits of Fhyllopertha , — The beetles love sunshine and are 
sometimes found in large swarms. The adult beetles eat the 
leafage of orchard and other trees; they destroy both leaves 
and flowers of roses; fruits also are attacked. 1 have in my 
Museum a number of young apples, collected on the Continent, 
with pieces eaten out of them by the beetles; Theobald ^ 
records similar damage to apples in Surrey. 

The females lay their eggs in the soil and the grubs gnaw 
the roots of grass especially, and clover, cabbage, and other 
garden plants. 

Treatment . — The beetles should be collected at swarming 
time. In the early morning when the beetles are sluggish the 
plants on which the beetles are resting should be shaken, and 
the falling beetles caught on cloths spread for the purpose. In 
a garden an inverted open umbrella is a useful trap into which 
the beetles can be shaken. In low plants the beetles can be 
shaken into a dish containing some paraffin. 

The grubs are difficult to reach, and especially they can 
continue harmful on a lawn or permanent pasture when there 
is no ploughing up of the land with accompanying destruction 
of grubs. There is room for experiment with naphthalene on 

^ See else Farm Insects, bv Curtis. 1860. P. 220, Ac., and p. 609. 

* Report on Roonomio S^logy for 1912, p. 15. 
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the lines of the experiment quoted in my last year's notes on 
the Daddy-Longlegs ^ as under the observation of the Board of 
Agriculture and Fisheries — viz., broadcasting naphthalene at 
the rate of from one to two cwt. per acre subsequently ploughed 
or harrowed in, or on a lawn, scattering the naphthalene over it 
and then washing it in by a stream of water from a hose. 

Baris Lahym in Cabbage Stems. 

In the first week of July a number of cabbage plants from 
a seed-bed were sent to me from Mid-Lothian. The sender is 
an experienced grower and observer, and had never before 
noticed similarly attacked cabbage. On the stems of the 
drooping plants being cut open for examination numbers of 
the larvm of a weevil were found ; it was the tunnelling of 
these larvae that had caused the plants to fail. In the second 
week of July a consignment of plants from the Brassica seed- 
bed reached me from Cumberland, and the disease here was 
also due to the same weevil grubs, many of which were found 
actively at work. At the end of July a further consignment 
of damaged plants reached me. My correspondent in Cumber- 
land described the insect as an annual pest. 

I did not succeed in rearing the adults, although I kept larvae 
in cabbage stems right to the end of August. As far as I know 
this is the first record of such damage in Scotland. The late 
Miss Ormerod recorded similar damage to cabbage in 1892^ 
in specimens received from Wexford, Ireland. I recorded on 
June 21, 1906, for the Board of Agriculture and Fisheries, this 
same damage to young cabbage from Maryport, Cumberland 
(in this case by June 21 »50 per cent of the crop had been 
destroyed), and in 1907, also for the Board of Agriculture and 
Fisheries, on June 26, attacked cabbage from Witham, Essex. 
Professor Theobald^ recorded the damage in 1912 from Devon 
and Cornwall. Professor Carpenter^ recorded in 1913 the same 
damage on cabbage and cauliflower from County Clare. 

The eggs were laid by the weevils upon the plants in the 
seed-bed, and in transplanting, the plants were carefully 
examined because of this enemy, and any plants showing the 
tiny holes in the stem were rejected. Writing at the end of 
July my correspondent said, "the plants most affected this 
year have been Cauliflower, Curled Greens, and Mid-season 

^ Transactions of the Highland and Agricultural Society, 1916. 

^ Report of Observations on Injurious Insects, by the late Miss Ormerod, 
1892, p. 23. 

* Report on Economic Zoology for year ending September 80, 1912. by Fred 
V. Theobald, M. A.. F.E.S. 

* The Economic Proceedings of the Royal Dublin Society, 1918, by Professor 
G. H. Carpenter. 
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Savoys, with some kinds of Broccoli coming close behind, then 
Early Table Cabbage (for use in autumn). The least affected 
have been Asparagus Kale and Early Savoys.” 

On dissection of the infected plants I found the Baris grubs 
(see Fig. 68) numerous, and often in nests of five and six and 



Fig. 68. — Baris larvae in their workings in cabbage stem. 
From nature. Natural size. 


seven. Tlie larvse are legless, but were distinctly active. They 
were of different sizes — sonae quite snaall and others well grown. 
I never got the larvse lower than the place where the seed- 
leaves come off, but the stem was tunnelled from this level all 
the way to the apex. The hollowed-out centre of the stem 
held a yellow-brown frass. 
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The larvae were also present in the leaf-stalks, several larvae 
to a gallery. In some cases the midrib of the leaf was also 
tunnelled, the grubs being found at work (Fig. 69). 



Fig. 69. — Young cabbage plants infested by Baris larva. 

The central plant is seen to be drooping ; in another plant the stem is split, this taking place 
after the sieni has been tunnelled ; the small round lioles are signs of the presence of the 
larva. From nature, i educed. 

Indications of the presence of the pest were — 

(a) Minute holes here and there along the central stem, 

showing as round dark spots. 

(b) The yellowing of the leaves of the young plants, due 

to the galleries in the centre of stern and the boring 
in the cortex. 

The borings in the leaf-stalk and in the midrib caused the 
change of colour and withering of individual leaves. 

In some of the galleries a parasitic Ghalcid larva was present, 
feeding on the Baris grub. The ChaLcid attached itself to the 
outside of the Baris grub, which in time was killed. On dis- 
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sectiag some cabbage stems on August 30, in search for pupae 
of Baris, I found several Ghalcid cocoons, and here and there in 
the hollowed stem, alongside the Chalcid cocoons, the brown 
horny heads of Baris grubs that had been destroyed by the 
parasite. The Bmris larvae are legless, with pale-brown heads ; 
the tips of the jaws are darker. 

As regards treatment, plants should be carefully revised in 
the seed-bed and at transplanting, and infested ones destroyed. 

The Mid-Lothian specimens were also attacked by the larVae 
of the Cabbage Boot Fly {Phorbia hrassicce). Some of the 
Cumberland specimens contained the larvae of the Cabbage 
Root Fly, and also, in the leaves, the mining maggots of the 
fly Phytomyza flavvMrnis ; the Phytomyza maggots pupated in 
the soil, the adults issuing in due course. 

The Bean Aphis {Aphis rumicis, L.). 

This is in some seasons a perfect scourge on beans — garden 
beans and field beans. It feeds in one or other of its stages on 
a very large number of totally distinct plants, and therefore 
appears in the literature under a number of different names. 
It is only recently that proof lias been afforded that a number 
of Aphids, till now regarded as separate species, are really all 
referable to Aphis rumicis. 

The life-history of A. rumicis is complex, not being com- 
pleted on a single plant. Migrations from one plant to a plant 
of another kind take place. Only once in the course of the 
year, and that towards and in autumn, are sexual males and 
females found. From a pairing of these, fertilised eggs are 
laid; these eggs over- winter, and in spring females develop 
from the young that hatch from these eggs, and during spring 
and summer a number of virgin female generations are pro- 
duced, some of them wingless, some of them winged. A number 
of points in the life-history that were obscure have recently 
been cleared up by the observations and experimental work of 
Theobald ^ and Davidson.^ 

Theobald showed that there were two possible and, as it 
seemed, separate life-cycles of A, rumicis, which here we shall 
name A. and B. 

In A, eggs which had over-wintered on the Spindle Tree 
(Enonymus) hatched in spring, and gave rise to adult females, 
which were the progenitors of a migrant generation of winged 

* The Aphides of Mangold and Allied Plants, by Fred V. Theobald, M.A., 
F.B.S., in the * Journal of the Board of Agriculture and Fisheries ’ for September 
1912, pp. 466-476. 

^ The Host Plants and Habits of ApkU rumiois, L. , with some Observations 
on the Migration of and Infestation of Plants by Aphides, by J. Davidson, M.Sc., 
F.E.S., in the ‘Annals of Applied Biology.* Vol. i., No. 2, July 1914. 

VOL. XXVUL I 
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females which flew to poppies, and in some favouring years to 
mangolds and beet ; in autumn descendants of these migrated 
to the Spindle Tree, and gave rise in late autumn to a genera- 
tion of males and females. After pairing, fertilised eggs were 
laid on the Spindle Tree, and in this egg stage the winter was 
passed. 

In B., eggs which had over-wintered on Dock hatched in 
spring, and gave rise to adult females, which were the progeni- 
tors of a migrant generation of winged females which flew to 
beans, and gave rise on the bean to the notoriously trouble- 
some generations of Bean Aphides. In autumn a migration 
took place from the Bean to the Dock ; the migrating genera- 
tion gave rise in late antumn to a generation of males and 
females. After pairing, fertilised eggs were laid on the Dock, 
and in this egg stage the winter was passed. 

Davidson experimentally has shown that these two cycles 
are not mutually exclusive, but that the migrants from the 
Spindle Tree will pass to and multiply on Bean, and that the 
Aphid on the Spindle Tree, if placed on Dock, migrates to and 
multiplies both on Beans and Poppy. 

Without quoting the long list of plants that A. riimicis can 
infest, it will be enough to say that besides dockens thistles can 
act as the host plant. 

Treatment of the Bean Aphis, — The important point to notice 
is that one should be lying in wait as it were for the first sign 
of infection of the bean. The infected tops- should then be cut 
off and destroyed. At this time a very satisfactory spray is 
one of soft soap and quassia made thus ^ ; — 

Dissolve 5 lb. of soft soap in 100 gallons of soft water; 

Boil 6 to 8 lb. of quassia chips in water and add the extract 
to the 100 gallons of wash. 

The White Woolly Currant Scale {Pulvinaria vitis, 
var. rihesioe). 

This scale insect (see ¥\g, 70) was brought to me on June 9, 
when it was very conspicuous owing to the white woolly- 
looking egg-sacs at the hind end of the bent-upward insect. 
The scale was present in fair numbers on the Flowering Currant 
(Bibes sanguineum). In the same month specimens of this scale 
came to me from the species Rihes hirtellum. This scale insect 
may be found on a large number of trees and shrubs of quite 
different Natural Orders ; with us it is specially an enemy of the 
genus Ribes, and all three kinds of cultivated currants — red and 
white, and especially black — suffer from this attack. 

^ Leaflet of the Aphides. No. 104 of the Board of Agriculture and Fisheries. 
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Life-history } — This pest is most prominent in the summer 
time, when the egg-sac is present. The eggs hatch in June and 
July, and the larvse from tlie eggs scatter over the food plant. 
Several moults take place, associated with the development and 
growth of the insect. 


The male in the course 
of its development 
passes through a resting 
pupal stage, but such 
a stage is not present 
in the female. The 
females far outnumber 
the males. In autumn 
the scales are adult, 
and if males be present 
pairing takes place. The 
fertilised female passes 
the winter attached to 
the bark of the plant, 
and at this time is not 
very conspicuous. Ex- 
amined from above, we 
see an oval scale, ^V^h 
inch long and over, 
yellow-brown in colour, 
with a dark-brown net- 
work pattern, and a 
notch at the hind end. 
By and in May, from 
glands on the under 
side of the insect a mass 
of white waxen threads 
have been secreted (Fig. 
70) at the hind end. 
As this waxen, wool- 
like egg -sac increases, 
the hind end of the 



scale (i.6., of the female Fig. 70 . — The white tpoolly currant scale, 

insect) is raised up From nature. Natural size, 

from the bark and the 


appearance is that shown in the figure. Eggs are laid in 
large numbers, and these hatch in June and July, a new 
cycle beginning. 

Treatment — Destroy the scales in the winter stage by spray- 


^ A complete account of this scale, with plates, is given in the * Monograph 
of the British Coccidee,* by Professor R. Neustead, F,R.S. The Ray Society, 
1002. Vol. ii. pp. 56 to 67. 
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ing with paraffin emulsion, or with the caustic winter wash, 
known as the Woburn wash. 

The formula for the Woburn wash ^ is : — 

Iron sulphate . . . . ^ lb. 

Lime • . • • ... | lb. 

. Caustic soda 2 lb. 

Paraffin (solar distillate) . . 6 pints. 

Water 10 gallons. 

Dissolve the iron sulphate in about 9 gallons of water. Slake 
the lime in a little water and stir well, a little more water 
being added to form a “ milk.” Next, run the “ milk of lime ” 
into the iron sulphate solution through a piece of sacking 

or a fine sieve, to keep back grit 

I or coarse particles. Next, add the 

parafSn and. chum thoroughly. 
Just before using add the caustic 
soda in powdered form. 

Such a wash should only be 
applied to plants when the plants 
are in a winter resting or dormant 
condition. The wash is a caustic 
one, and therefore the face and 
hands of the worker need protec- 
tion. Further, repeated use of 
such a wash injuriously affects the 
plant, therefore winter washing 
with this caustic wash should not 
be an annual operation. 

The Blister Beetle or “ Spanish 
Fly ” (Lyita vesicatoria). 

This is a rare beetle in Britain ; 
it is not found in Scotland, but in 
some years can be captured in the 
south and south-eastern counties 
of England. Live specimens of 
l^\^,n.--Young ash Pree with leaf the beetle Were sent to me last 
eaten by the Ulster beetle, J une from Norfolk, where some 

Half natural Bixe. Fromnatore. fifty adultS Were fOUnd all to- 
gether in a brake of young ash. 
The adult beetles are gregarious, and in South-wester;i Europe 
appear suddenly in great numbers in summer, swarm over the 
trees on whose leaves they feed (Fig. 71), and disappear with 
the same suddenness. 

^ Leaflet No. 70 of the Board of Agriculture and Fisheries describes the wlhter 
washing of fruit trees. 
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Lyita vesvxUaria measures from | to f inch in length. It is 
elongate and parallel - sided, and is bright metallic green or 
brown-green in colour (Fig. 72). The beetle gives off a dis- 
tinct odour. Its life-history is very complex, the larva passing 
through more than one form, while the food habit 
varies with the form of larva; in its early form 
the larva is parasitic in the nest of a bee. 

Even in the countries in which Z, vesicatoria 
can be found in numbers it has only a slight forest 
importance. The chief food plants of the beetle 
are Oleaceous plants — ^Ash and Lilac and Privet 
and Olive; other plants are taken. Poplar, Acer, 

Rose. The chief interest of the beetle is its 
medicinal importance. The beetles are collected Fig. 72 . — tac 
— they should not be rashly handled — dried, and UUter beetU, 
sold, because of their possessing powerful vesicant Natural size From 
or blistering properties. The powdered bodies of 
the beetles form the cantharides of the pharmacist. The extract 
cantharadin is a white crystalline compound which, applied 
externally, produces blisters, and, taken internally, is an irritant 
poison. At present the beetles are selling at about 17s. per lb. 
and the powder at 18s. per lb. 

The Willow and Alder Beetle {Ci'yptorhynchus lapathi). 

This weevil was recorded two years ago from Deeside, Aber- 
deenshire, by Mr James Munro, B.Sc., who gave me willow 
material injured by the insect. In the past year further spoiled 
willow has been brought to me by Mr Walter Ritchie, B.Sc. In 
both of these cases Cryptorhynchus was taken in old willows by 
the riverside; these-willows had no actual forest importance, 
but they serve as centres from which the weevil might spread. 

This weevil ^ measures about | inch long ; it is dull black or 
black-brown in colour, with chalk-white or yellow-white scales 
on the hind part of the wing-covers, the thighs, and the front 
part of the thorax. The beetle has a distinct snout or proboscis, 
but when the insect is resting the snout cannot be seen from 
above owing to its lying bent under the thorax. The larva is a 
legless grab, with white-yellow body and brown head and mouth 
parts. 

The female weevil lays her eggs on or in the bark. The larva 
on hatching tunnels just below the outside bark, making, to 
begin with, a straight gallery or tunnelling round so as to almost 
ring the branch ; later, the larva goes into the wood. The larval 
galleries are full of bore dust, and the projecting sawdust and 
small chips indicate, as well as the change of colour of the bark 

^ The Alder end Oder Weevil {Ory^^hynehw lapaihi), by R. Stewert Hac- 
Dougall, in ^ Jonmel df Beard of Agrioultuze and Fiiheriee,* Jane 1911. 
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at the place of entry, the presence of the insect. The full-grown 
grub pupates at the end of the larval boring. Later, the round 
exit holes made by the beetle and sunken patches in the branches 
call attention to the work of the insect. In addition to larval 
damage, the adult gnaws the tips of shoots and the bark of 
branches. 

TreatmeTvt . — Infested stems should be removed, and attacked 
branches cut away and burned. 

PiSSODES PINI. 

From different counties in the north of Scotland examples of 
this weevil were sent to me, and the insect was also found 
actively at work on Pines in Mid-Lothian and East Lothian. 




Fig. 73. — HylobiuB abietis. 


Fig. 74. — PisBodes pini. 


Magnified. From nature. The natural size Magnified. Prom nature. The 
of the beetle is on the average ^ to ^ natural size of the beetle is on 

inch. the average f inch. 


This is the largest British species of the genus Pissodes, and 
is sometimes confused with Hylohius abietis^ not only in the 
adult stage when distinction is very easy, but also in the larval 
stage when there can be confusion for not only the grubs of 
Hylohius abietis, but also those of Pissodes pini may be found 
working in pine stumps left after the trees have been felled. 

In reply to difficulties, I contrast here in different ways the 
two insects : — 


Adult H. abietis. 

Antennae inserted near apex of 
proboscis. 

(See Fig. 73). 

A tooth-like projection from the 
thighs. 


Adult P. pini. 

Antennse inserted on the proboscis 
some distance from the apex. 
(See Fig. 74). 

No tooth-like projection from the 
thighs. 


^ See Leaflet No. 8 of Board of Agriculture for Scotland, and Leaflet No. 188 
of the Board of Agriculture and Fisheries. 
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The larvae may be confused, especially when they are in a 
young stage. Mr James Munro, B.Sc., who is researching on 
forest insects in my Laboratory at the University, has found 
the following differences excellent for separating the larvae ; — • 

Larva of H. abietis. Larva of P. pini. 

The spiracles are elliptical. The spiracles are circular. 

The forehead shows furrows. The forehead has no furrows. 

A good hand-lens magnifying five or six times should be used 
in distinguishing the larvae. 

In mode of feeding the adults of Hylobius bite pieces out of 
the bark and right into the cambium of young nursery conifers, 
and it may be broad- 
leaved species. The 
adults of jP. pini at 
most make only minute 
proboscis punctures on 
young shoots (Fig. 75). 

The adults of course 
lay the eggs, but it is 
the larvffi which are 
destructive, as they 
gnaw galleries between 
the wood and the bark 
of sickly trees. 

Myelopiiilus (Hylur- 

GUS) MINOR. 

From county Aber- 
deen and from county 
Perth examples of the 
work of this shoot and 
bark-boring pine beetle 
have come to me. Mr 
Walter Ritchie, B.Sc. 

(researching on the M, 
minor in my Labora- 
tory), has found in 
Aberdeenshire hundreds of this beetle, which proves not to 
be so uncommon as stated in the books. 

Examples of the work of this beetle, which bores into the 
young shoots and under the bark of pine, have come to me 
from Perthshire from Mr J. A. Murray, B.Sc. The brood 
galleries of this pine beetle and its near ally on pines, Myelo- 
phU'tifS pinij^erda, are ver;^ easy to distinguish, M. piniperda 



Fig. 75 . — Ttvtff of PinuB sylvestris, showing punc 
tures vnode hy proboscis of feeding Pissodes pini. 

About S times magnified. From nature. 
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makes below the bark a gallery which is shaped like a golf 
club, and runs longitudinally, the larval galleries coming off 
at right angles to it. The mother gallery of M. minor, on the 
other hand, is a two-armed gallery which runs in the trans- 
verse direction ; the larval galleries are short and run upwards 
and downwards from the mother gallery. 



Fig. 76 . — OaU on wiUow due to the Cryptocampus medullarius. 
From nature. Natural size. 


Euuba PENTANDiLffi, Cameron; Crtptocampus meoullabius, 

Hartig (C. PEBTANDBiB). 

Twigs of willow covered with galls (Fig. 76) were sent to me 
in Februarjr 1916 from the West of Scotland. The hard woody 
galls contained fnll*grown larvae (slate-coloured in their ladt 
larval stage), and some received a little later contained slate- 
coloured pupae. The galls are caused by the above-named saw- 
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tLj, which saws in summer holes in the shoots in which the eggs 
are laid. The caterpillars from the eggs pass the winter in the 
gall and pupate there in time for the issue of the adults in 
summer. With the artificial temperature in the Laboratory 
the adult sawflies issued from the galls in April and May — 
i,e., sooner than usual. When the galls are very numerous on 
the tree death of the tree may follow. 

HOUSEHOLD INSECTS. 

Tineola bisblliella. 

This is one of the clothes moths whose caterpillars do not 
form a protective case of the material in which they are feed- 
ing, but spin silk as they move about, and when they are full- 
grown spin a cocoon of silk under cover of which they pupate. 
In addition to the caterpillars feeding on woollen and fur 
material and hair and feathers, they show a distinct liking for 
animal food — e.g., they have proved destructive to collections of 
moths. Mr J. Hartley Durrantof the Natural History Museum 
has reared the moths in large numbers from pemmican. I 
have reared from the egg stage to the adult two separate broods 
on dog-biscuit. Dog-biscuit contains in it some flesh. Isolated 
adults were experimentally offered such biscuit as material on 
which eggs might be laid, and, as stated above, eggs were laid 
on the broken biscuit, and the caterpillars on hatching fed and 
completed their development; cocoons were spun, and a new 
generation of adults issued. In this experiment the insects had 
no choice of different food materials, only dog-biscuit being 
offered to them. On this material, and in the same conditions, 
the caterpillars throve far better than in another experiment 
where fur and woollen material was offered to them. 

Last summer a jar of casein was sent to me containing cater- 
pillars of this moth. The casein had been made for laboratory 
purposes, and during a chance temporary removal of the cork 
eggs had been laid on the exposed casein. The caterpillars 
flourished on the casein, and I was able by autumn to breed out 
a large number of the moths. Casein is a preparation from 
milk, and has various uses — e,g,, as an ingredient in and for 
coating paper. 

Niptus hololeucus. 

From another source came, curiously enough, another insect- 
infected supply of casein. In this case the enemy was a beetle* 
named hololeu&iis. The beetles are shown in Fig. 77. I 
have had the material for some months now, and the beetles 
seem quite at home. This beetle may be described as a fairly 
common one in houses, specimens being sent to me for deter- 
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minatioQ every year. It is found among old wood, cupboards, 
drawers, and may be said to be a general feeder. At first sight 
it is apt to be mistaken for a spider — more than once it has 
been brought to me as a spider — because of its swollen rounded 
abdomen and the seeming absence, when looked at from above, 
of the typical three insect divisions of the body — head, thorax, 
abdomen. 

Mptus hololeucus measures only 3 to 4 mm. in length. Fresh 
specimens look yellow or yellow-brown in colour owing to the 



Fig. 77. — Niptus hololeucus on casein. 
From nature. Natural size. 


body being covered with a silky scale-like pubescence amid 
which longer hairs stand up. If the pubescence be rubbed off 
the beetle is seen to be dark coloured. The beetle is wingless. 

The Tapestky Moth (Trichophaga tapetiella). 

This moth issued in the summer in considerable numbers 
froto stored deer-hides. The caterpillars feed on carpets, 
upholstery, and hairy skins into which they tunnel. Tricho- 
phaga is larger than the other clothes moths and has a more 
variegated appearance ; the front wings are dark at the base, 
the apical half being yellow-white with grey streaks ; the hind 
wings are uniform light grey and have long fringes. The head 
carries a tuft of white hairs. 

. The German Cockroach {Ectdbia or PhyllodTomia geirmarhiccC), 

Cockroaches are known in Britain as Black Beetles, but they 
are not black, neither are they beetles. They belong to the 
same, order of insects as crickets and grasshoppers and locusts. 
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EctoUa germanica, like other cockroaches, may be found in the 
open, but it has Wome more or less parasitic on civilisation, 
and is found abundantly indoors. The insect has been sent to 
me in all stages — egg-cases, young, adult males and females. 

The females lay their eggs in cases or capsules ; these cases 
can be seen projecting from the body of the females, because 
they are carried about for some time before being deposited for 
the hatching of the eggs. From the eggs come young cock- 
roaches which resemble the parent in form, but they are wing- 
less and sexually immature. The winged mature stage is 
reached after a series of moults. 

Ectobia germanica is easily distinguished from the other 
introduced species the Oriental Cockroach, the American 
Cockroach, and the Australian Cockroach, by its smaller size 
and by the colouration. The length of the body varies from 
11 mm. to 13 mm. The body is light brown in colour, and 
there are two dark-brown longitudinal bands on the upper 
surface of the thorax. 

The insects hide in the daytime and come out to forage at 
night; their flattened bodies enable them to find shelter in 
cracks where they are unobserved. In diet they are omniv- 
orous ; comestibles are fouled by the excrement of the insects 
and spoiled by the unpleasant odour that attaches to them. 

To rid a place of cockroaches effort must be persistent, and 
specially so against Ectobia germanica^ which multiplies rapidly. 
The usual cockroach remedies are — 

1. Trapping. — Apart from specially built traps a convenient 
mode of catching the insects is to arrange at night bowls or 
steep slippery- sided basins or tins containing some sweetened 
liquid — e.g.^ stale beer ; small pieces of wood are arranged as 
planks stretching from floor to top edge of basin or tin so that 
passage to the bait is easy; the cockroaches that enter the 
bowl or tin are unable to get out again. The trapped cock- 
roaches should in the morning be dropped into boiling water 
(an instantaneous death). 

2. The persistent use of borax or fresh pyrethrum powder 
dusted about the ‘‘runs” of the cockroaches at night. 

3. Mix together a little sweetened flour and plaster of Paris 
— 4 parts flour and 1 part plaster of Paris — and have beside it 
a shallow dish containing water. The insects eat the flour and 
plaster of Paris, then drink the water. 

The House Cricket {Gryllus domesticus). 

This insect was sent from glass-house and from store, but for 
determination only and not because of damage done.. House 
crickets, however, can be troublesome in houses. : 
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AGRICULTURE. 


By Professor A. N. M^ALPINE, Glasgow, Consulting Botanist to 
the Society. 


In 1896 John Gilmour of Montrave published in the ‘Trans- 
actions’ of the Society the results of his investigations into 
the relation of certain birds to the agricultural interest as 
shown by their diet. This pioneer investigation, dealing chiefly 
with rooks, starlings, and wood-pigeons, has stimulated more 
extended inquiry into the matter. It is proposed in this paper 
to summarise the chief agricultural points embodied in the 
recent valuable reports on the food of birds contributed to the 
‘ Transactions’ by Laura Florence, M.A., B.Sc., of the University 
of Aberdeen. 

Nature of the Food of Birds . — ^The bodies of birds, like the 
bodies of other living beings, require to be built up by the 
utilisation of special materials called foods. These foods are 
derived from (1) animal bodies and (2) plants. Now, among 
the animals used as food by birds, insects are of special interest 
to the farmer, for it often happens that insect destruction would 
mean much higher yield of crop and more profit. From a 
practical standpoint the farmer wants to know which are the 
birds that scourge the insect pests and at the same time inter- 
fere least with his crops. These insect-destroying birds are 
enumerated below under the heading Insectivorous Birds. Other 
birds feed on plants, on crops and weeds. Among these are 
found tlfe birds most disliked by the farmer, at least so far as 
they tend to diminish his crops. To keep them away he uses 
guns, scarecrows, tin cans, and rattles of various sorts. For 
convenience such undesirables are listed as Vegetarian Birds. 

In point of fact, few birds are purely insectivorous, few are 
purely vegetarian. However, for practical purposes, although 
the two classes overlap, it is convenient to regard them as 
distinct in order to discriminate, in general, between the. birds 
beneficial to agriculture (insectivorous) and those injurious to 
crops (vegetarian). 

Certain birds have no predilection either way; they take 
any kind of food which offers. These are placed apart in a 
separate group, called here Omnivorous Birds. 
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From an agricultural sLaudpoint the three groups of birds 
are : — 

1. Insectivorous. 

2. Vegetarian. 

3. Omnivorous. 

For convenience of reference, the birds belonging to each 
group are tabulated in alphabetical order. 


I. INSECTIVOROUS BIRDS (On the whole, Useful). 

1. Blackbird {Turdvs merula). 

Food other than insects : Earthworms, spiders, centipedes, slugs, 

snails. 

Cereal grains, weed seeds. 

Potato tubers, turnips. 

Grass. 

Gooseberries, strawberries. 

Corncrake (see Landrail). 

2. Curlew {NumenitLs arcuata). 

Other food : Blaeberries. 

Feltie (see Thrush, Missel). 

3. Fieldfare {Turdus pilaru). 

Other food : Earthworms, spiders, slugs. 

Seeds, rush heads. 

Grass, turnips. 

4. Landrail (flrex jprateiim). 

Other food : Cereal grains, seeds. (See also Veg. Birds.) 

5. Lapwing ( Yamllm crUtatus), 

Other food : Earthworms, spiders, snails. 

Cereal grains, weed seeds. 

Grass. 

6. Moscow Vimt {Anthus pratentu). 

Other food : Spiders. 

Weed seeds, raspberries. 

Missel Thrush (see Thrush, Missel). 

Peewit, pease weep (see Lapwing). 

7. Plover, Ringed {AegMitus pmiwvla). 

Other food : seldom used. 

8. Redbreast {Erithacus rubecula). 

Other food : Spiders. 

Cereal grains, seeds. 

Leaves. 

Redwing (see Thrush, Redwing). 

Robin (see Redbreast). 

9. Snipe {Qallinago cedestU), 

Other food : Cereal grains, seed. 

Grass. 

10. Starling (Stwmus vulgaris). 

Other food : Earthworms, spiders, centipedes, snails. 

Cereal grains, weed seeds. 

Grass. 

Potato tubers. 

Flower heads. 

Rowans. 
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11. Swallow {Hirundo rustica). 

Other food ; not used. 

12. Swift {Cijpselxis ap^is). 

Other food : not used. 

13. Thrush, Missel or Mistle {Tardus viscivorus). 

Other food : Earthworms, spiders. 

Seeds. 

Stone fruits (holly), rose seed (achenes). 
Grass. 

14. Thrush, Bed wing {Turdus iliacus). 

Other food : Molluscs. 

Seeds, cereal grains, grass. 

Leaves. 

Stone fruits (holly). 

15. Tit, Blue {Parus ccBruleus). 

Other food : Centipedes. 

Cereal grains, seeds. 

16. Tit, Coal {Parus ater). 

Other food : Spiders. 

Vegetable matter. 

17. Tit, Great {Parus major). 

Other food : Spiders. 

Cereal grains, seeds. 

18. Tit, Long- tailed {Acredula caudata). 

Other food : Cereal grains. 

Tomtit (see Tit, Blue). 

19. Wagtail, Pied {Motacilla luguhris). 

Other food : Weed seeds. 

Potato tubers. 

Wagtail, Water (see Wagtail, Pied). 

20. Woodpecker, Greatspotted {Dendrocoptis major). 

Feeds on larvje of wood -boring beetles. 

21. Wren, Jenny {Troglodytes par vulus). 

Other food : Spiders, vegetable matter. 

Seaweed. 

22. Wren, Willow {Phylloscopus trochilus). 

Other food : Spiders. 

Crustacea. 


II. VEGETARIAN BIRDS (On the whole. Injurious). 

23. Bullfinch {Pyn^hxda europcea). 

Seeds, flower buds of fruit trees, leaf buds. 

Other food ; Insects. 

24. Bunting, Com {Emheriza miliaria). 

Cereal grains, grass and weed seeds. 

Other rood : Insects, sbails. 

25. Bunting, Snow {Plectrophxines nivalis). 

Cereal grains, grass spikelets in ilowex% weed seeds. 
Couch roots (rhizomes). 

26. Bunting, Yellow {Emheriza citrinella). 

Cereal grains, seeds. 

Other rood : Insects, earthworm cocoons. 
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27. Chaffinch {Fringilla ccelehs). 

Cereal grains, weed seeds. 

Other food : Insects, spiders. 

Earthworms, snail’s eggs. 

Corncrake (see Landrail). 

28. Crow, Carrion {Gorvm corone). 

Cereal grains, seeds. 

Turnips. 

Other food : Insects. 

29. Crow, Hooded (Corvus cornix). 

Cereal grains. 

Turnips, potato tubers. 

Other food : Insects, spiders. 

Earthworms, molluscs (whelks, limpets). 

30. Greenfinch {Ligurinus dhloru). 

Cereal grains, crop seeds, weed seeds. 

Other food : Insects, spiders. 

31. Grouse, Red {Lagopiis aeoticus). 

Cereal grains. 

Young heather shoots. 

Leaves of sheep’s sorrel. 

32. Jackdaw {Gorvus monedula). 

Cereal grains, seeds. 

Potato tubers. 

Other food : Weevils, eai'thworm cocoons. 

33. {Grex pratensis). 

Cereal grains, seeds. 

Other food : Insects. 

Lark (see Skylark). 

Laverock (see Skylark). 

34. Linnet {Linota cannahina). 

Weed seeds. 

Linnet, Green (see Greenfiiicli). 

Lintie (see Linnet). 

36. Magpie {Pica ruatica). 

Cereal grains, seeds. 

Other food : Insects (caterpillars, caddis-worms). 
Earthworm cocoons. 

36. Moorhen {QalUnula chloropiis). 

Cereals, grass, seeds. 

Other food : Insects, earthworms. 

37. Partridge (Perdix cmerea). 

Cereal grains, weed seeds. 

Clover, grass, leaves. 

38. Pheasant (Phaaianus colchiciia). 

Cereal grains, seeds 

Tuber roots of lesser celandine. 

Piet (see Magpie). 

39. Pigeon, Wood (Columha palv/mhua). 

Cereal grains, seeds, peas, beans, beech-nuts. 

Clover buds, turnip tops, buttercup leaves ? 

Other food : Insects, earthworm cocoons. 

Snails and slugs. 

Ring-dove (see Pigeon, Wood). 
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40. Sparrow, Hedge (Accentor modularis). 

Cereal grains. 

Other food : Insects. 

41. Sparrow, House (Passer domesticus). 

Cereal grains, weed seeds. 

Grass. 

Other food : Insects rarely. 

42. Skylark (Alavda arvensis). 

Cereal grains, seeds. 

Grass, clover leaves. 

Potato tubers. 

Other food : Insects, spiders, earthworm cocoons. 
Waterhen (see Moorhen). 

Yellowhammer (see Bunting, Yellow). 

Yellow Yite (see Bunting, Yellow). 


III. OMNIVOROUS BIRDS. 

Crow, Common (see Rook). 

43. Gull, Black-headed ( Larus ridihundm). 

Insects, earthworms, marine worms, Crustacea. 
Cereal grains, seeds. 

Garden fruit, blackberries 
Potatoes, turnips. 

Grass. 

44. Gull, Common (Larus canus). 

Fish. 

Earthworms, insects. 

Cereal grains, seeds, grass. 

Turnip, potato. 

45. Gull, Herring (Laras argentatus). 

Fish. 

Earthworms, slugs, snails. 

Potato tubers^ turnips. 

Cereal grains, seeds, grass. 

Clover. 

46. Rook (CoTvus fnigileus\ 

Cereals in spring. 

Potatoes later. 

Seeds, grass, leaves. 

Insects, 

Spiders, snails, &c. 
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By Professor JAMES HENDRICK, B.Sc., F.I.C., University of Aberdeen, 
and JAMES M. SMITH, Cults, Pitlessie. 

It is not the intention to deal in this paper with the action of 
lime in the soil or with its uses to the soil and crop, or with the 
rate at which it wastes in the soil. One of us has already 
written recently on these subjects for the Society (‘Transac- 
tions,' 6th series, xxvi., p. 218, 1914). We have been requested 
by the Publications Committee to give in this paper some account 
of the various methods by which lime is applied to the soil. 

Liming a good old Practice . — In the past fifty years a great 
change has taken place in the practice of liming, and far less 
lime is now used than formerly. In many parts of Scotland the 
use of lime, whether in the burnt or in the mild form, has been 
practically given up for many years, and in travelling about 
Scotland an observant person cannot but be struck by the large 
number of disused limekilns which are to be seen in various 
parts of the country, many of which were supplying lime for 
agricultural use till quite recent times. In consequence, many 
practices which were at one time common and familiar to 
farmers have been forgotten or almost forgotten. An illustra- 
tion of this can be seen in the inquiry columns of the agricul- 
tural papers, where questions as to the use of lime are of 
constant occurrence. 

Formerly the use of lime was a practice as thoroughly 
established in agriculture as the use of dung. One cannot 
read the ‘First Statistical Account of Scotland,' written in 
1791 to 1798, without being impressed with the important 
part which the use of burnt lime, marl, and shell -sand 
played in the agriculture of the period. The value of a 
good and cheap supply of lime within easy reach of a parish 
is frequently mentioned. That was a period in which the 
agriculture of Scotland was being greatly impioved, and one 
of the means largely used by the improvers was to lime the 
soil. For instance, the minister of Foveran, Aberdeenshire, 
describing the rapid increase in the use of lime in his parish, 
to which it had all to be imported, writes (1793): “The de- 
mand for lime has increased in an astonishing degree, at least 
thirty cargoes having been imported this year. It is only about 
twenty-six years since the first cargo of that valuable species 
of manure, which was given gratis by one of the heritors to 

VOL. XXVIII. K 
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his tenants, in order to convince them of its advantages, was 
imported into this parish.” The minister of Birse, who deals at 
length with the use of lime in his parish, writes : “ One great 
advantage this parish enjoys is its abounding with limestone, 
which is to be found in many places on or near the surface.” 
He waxes a little ironical over some who do not use lime. 
“ The lime they lay upon the grounds has much effect. Some, 
however, aver that to lime their ground is to no purpose, as, 
they say, it has no effect because the ground is on limestone. 
Whether this be a just remark, or only an excuse for indolence, 
is left to the skilful farmer to decide. Where a suflBcient 
quantity of lime is allowed it cannot fail to secure a crop.” 

A generation later, a well-known writer on agriculture (J. 0. 
Loudon, ‘ Encyclopedia of Agriculture,* 2nd ed., 1831) states : 

Next to farmyard dung lime is in most general use as a 
manure, . . . and its effects are much more lasting and in many 
instances still more beneficial than those of farmyard dung.” 

Heavy Dressivjgs formerly used . — It was shortly after the 
introduction of ground lime, a comparatively few years ago, 
that the practice of liming began to revive. In the old 
days ground lime was unknown, and burnt lime was generally 
applied after being slaked. The quantity given in a single 
dressing in those days was generally large. The Statistical 
Account mentions quantities from 16 to 50 bolls per acre as 
being in common use, and even such quantities as 60 and 70 
bolls per acre are mentioned. Thus the minister of Premnay 
(1795) states that one proprietor encouraged his tenants to im- 
prove their farms by giving them 50 bolls of lime to each acre, 
and raised the rents from 15s. to £2 an acre at the same time. 
The lime “ cost him at that time about £5, 5s. In three years 
the additional rise of rent indemnified him, and yet his farmers 
paid him their rents regularly; and one of them received £11 
from his landlord, or the rent of 5^ acres, for 2 acres of sown 
grass.” Again, the minister of Kinneff writes (1793); “To 
strong land they give from 40 to 70 bolls of lime shells to the 
Scotch acre, and to land that is lighter, from 30 to 40 bolls 
are allowed.” Such large dressings were given only at long 
intervals. 

Even so modern an authority as Stephen’s ‘Book of the 
Farm,* 4th edition, 1891, states that 100 bushels to 200 bushels 
of lime per acre is a fair dressing, and that dressings up to 500 
bushels per acre are sometimes used. This work also states 
that about 100 bushels was common for light land and 200 
bushels for heavy land. As it further states that lime weighs 
f to 1 cwt. per bushel, 200 bushels may mean about 10 tons 
per acre. 

The Labour Question . — In those days labour was cheap and 
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much less fastidious than at present. Nowadays the use of 
lime has to be regulated to a great extent by the cost of labour, 
and by the necessity of applying the lime by the least un- 
pleasant and laborious methods. While the great agricultural 
depression was no doubt the chief cause, the increasing cost 
of labour and the desire to avoid unpleasant work were among 
the causes which led to the great diminution in the use of lime 
during the last thirty years of the nineteenth century. In 
considering methods of applying lime at the present day, the 
labour question has always to be kept in mind. Before using 
lime of any description the farmer would be well advised to 
carefully consider how he is placed for labour. 

While in former days the difficulty of obtaining the necessary 
labour did not cause the farmer who proposed to use lime so 
much anxiety as at the present, on the other hand the present- 
day farmer has at his disposal labour-saving machines and 
appliances which were not known to his predecessors. The old- 
time farmer had often to cart his lime long distances, and all 
the labour of slaking and spreading had to be done by hand. 
The railway, the traction-engine, grinding machinery, and the 
manure-distributor now help to get over difficulties which would 
otherwise be insuperable. 

Many Methods of Liming , — There are different methods of 
applying lime, and different customs in regard to liming in 
different parts of the country ; also in many cases practices 
which were at one time well known have died out and been 
forgotten. In these circumstances it seems important to draw 
attention to practical methods of using lime which are suitable 
to present-day conditions. 

There is no one ‘‘best” method of applying lime which can 
be laid down as the only right one to be used under all con- 
ditions. The method must vary with conditions of labour and 
cropping, with the kind of soil, and with the kind of lime used. 
Various opinions are held as to the quantity of lime which 
should be used per acre, the time in the rotation at which it 
should be applied, and the time of year at which it should be 
distributed. All these are points on which there is room for 
a good deal of elasticity. There are, however, one or two 
matters which are of fundamental importance, and have to 
be kept in mind in preparing plans as to the application of 
lime. 

Fandamental Considerations , — 

(1) Sufficient lime should be applied to counteract any 
sourness in the soil. In cases where a soil has long been 
without lime, this may mean that a considerable quantity, such 
as two or three tons per acre, or even more, may require to be 
given as a start. In recent times agricultural chemists have 
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devised means by which the ‘'lime requirement/' or need of the 
soil for lime, can be readily determined. 

(2) It may be harmful to apply a very heavy dressing of hot 
or burnt lime to certain kinds of soil, and especially to light 
soil, but a very heavy dressing of a lime compost, or of mild 
lime in the form of ground limestone, chalk, marl, or shell-sand, 
can be given to such soils without danger, and will be just 
as effective, weight for weight of lime, in curing the sourness 
of the soil. It must be borne in mind, however, that burnt 
lime of good quality contains nearly twice the percentage of 
lime that is contained in ground limestone and other forms of 
mild lime, and therefore about 36 cwt. of mild lime must be 
used to supply a weight of lime equal to that contained in one 
ton of burnt lime of good quality. 

(3) The more finely lime is powdered and the more 
thoroughly it is mixed with the surface soil the more effective 
will it be. This applies both to burnt lime and to mild lime. 
It should be the great object of the farmer to get his lime as 
thoroughly distributed through the surface soil as possible. 

(4) In most cases carbonate of lime or mild lime is as effective 
as burnt lime if it is equally well distributed through the soil. 
In order to supply an equal quantity of lime it is necessary to 
use about 36 cwt. of carbonate of lime in place of each ton of 
burnt lime, provided each is of good quality. The decision as 
to which form of lime is to be used largely resolves itself into a 
question of cost. In estimating cost, not. merely the original 
costs of the different forms of lime should be considered, but 
also costs of carriage and of application to the soil. 

Burnt lime can be obtained in the forms of lime shells and 
of ground lime. Carbonate of lime can be obtained as ground 
limestone, waste lime from causticising plant of paper-works 
and other works, chalk, marl, and shell-sand. Ground lime is 
dearer than lime shells, but there is less labour and cost in 
applying it, so that if, as is often the case at the present time, 
the farmer is somewhat short of labour, there is no question 
but that he is best to apply ground lime, as, notwithstanding 
the higher initial cost of this material per ton, the time and 
labour saved in applying it as compared with shell lime will 
recoup him for the extra money laid out. Some forms of 
carbonate of lime can be obtained very cheaply, but if there is 
much carriage and cartage, that may render the cost greater 
than that of burnt lime, as it has to be kept in mind that it 
requires about 36 cwt. of carbonate of lime to equal in effect 1 
ton of burnt lime. 

Application of Shell Lime . — ^There are various methods of 
applying shell lime to the land. A very common method 
practised in Scotland is to lay the lime down in small heaps 



METHODS OF APPLYING LIME. 


149 


6J or 6 yards apart each way. If 5^ yards, or 1 pole apart, 
there will be 160 heaps to an acre ; and if each heap contains 
28 lb., or two small square-mouth shovelfuls of lime, this will 
mean 2 tons per acre, which is a very common dressing. When 
the heaps are 6 yards apart, which is the rule in some districts, 
there will be 135 heaps to an acre, and each heap will require 
to be about 36 lb. to give 2 tons per acre. The smallest quantity 
which can be conveniently spread by this method with a 
shovel is IJ to 2 tons per acre. The small heaps should be 
immediately covered with earth and allowed to lie ten to 
fourteen days before spreading. The moisture in the earth 
then slakes the lime gradually and causes it to swell. A good 
plan, when time permits, is to go over the ground and cover 
up any fissures in the heaps which have been caused by the 
swelling. When the lime is well slaked and has thoroughly 
fallen to powder, the heaps should be evenly distributed by a 
shovel over the surrounding soil. 

Lime is applied by the above method at different points in 
the rotation according to the conditions and the object to be 
attained. It may be applied (1) when breaking land out of 
lea ; (2) on the turnip land ; (3) on broken or red land for a 
barley or oats crop previous to sowing out the land with 
seeds. 

In the southern counties of Scotland the lime is sometimes 
laid down as described above, on the surface of lea before it is 
broken up for an oat crop. The land is then ploughed with a 
furrow about 6 inches deep. The deeper ploughing of the 
stubble land for turnips will bring the lime up again nearer to 
the surface of the soil. In this way the lime is well mixed 
with the surface soil during the turnip cultivation. This is 
also an excellent time to put on lime as a preventive for 
finger-and-toe, as it is well mixed into the surface during the 
whole cultivation for the oat and turnip crops, and has plenty 
of time to act upon and sweeten the soil before the turnips are 
sown. Another advantage of this method is that the lime can 
be put on during the slack time immediately before harvest. 
On the other hand, it has the disadvantage of spoiling the land 
for grazing for a period after the lime is laid down. It is 
specially useful when breaking up old grass which has become 
almost worthless for grazing. In this case no serious loss takes 
place through the lime preventing the use of the land for stock 
for a few weeks. 

Where the lime is put upon the stubble land for turnips 
this should be done after all the ploughing of such land is 
finished. We do not approve of putting it on land intended 
for turnips before ploughing or cross ploughing, for in that case 
the lime is buried by the plough. After the lime is spread 
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over the suiiace it is sufficiently mixed into the soil by the 
action of the cultivators. It is not recommended that lime 
should be given in this way immediately before the turnip crop. 
It is much better put on a month or two before turnips are 
sown. Where the main object is to prevent finger-and-toe, it 
is better to put the lime on the land before it is broken out 
of lea. 

Lime is often applied by this method, not before the turnip 
crop but before the clean land barley or oat crop. Lime put 
on the land at this time has a very beneficial effect on the 
grass seeds which are sown out with this crop, and one reason 
why this time is often preferred for liming is that the lime is 
found to have a specially good effect on the clovers. If the 
grain is to be sown with a drill machine the lime should be 
put on after the land is ploughed. After the lime has been 
spread it should be mixed with the soil with the harrows, or, 
better still, the land may be given a light turn with the 
cultivator. If no drill machine is available put on the lime 
before ploughing, and after it is spread cultivate and plough 
in lightly. 

In these times of dear and unsettled labour we approach the 
question of costs with considerable diffidence. Costs vary 
greatly in different circumstances, and such costs as we have 
given below cannot be taken as applying in all cases. The 
costs given represent what, in the experience of one of us, the 
work could be done for in central districts of Scotland at the 
current price of labour when the estimate was made. We 
recognise, however, that at present the cost of labour is rapidly 
rising, and by the time these lines are printed the estimates 
may be out of date. Further, the estimates are based on the 
supposition that the carting is done on a fairly level road and 
that a man takes a pair of carts. 

Subject to the above reservation, we estimate the cost of this 
method to be approximately as follows : — 

Driving from station to farm (estimated for 
first mile, if further, cheaper per mile), 

laying down on land included . . . 1/9 per ton per mile. 

Covering and spreading 1/9 per ton of lime. 

3/6 per ton of lime. 

To this the cost of the lime delivered at the station has to 
be added. The cost is, of course, greater the longer the cartage 
from the station, but the cost does not increase in proportion to 
the mileage. 

In some cases the above method of slaking and spreading 
lime is modified in the following manner. When the heaps are 
laid down on the field, instead of covering them with earth, a 
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man follows witli a water-cart and pours about a gallon of 
water on to each heap. Slaking then rapidly takes place, and 
as soon as it is over the lime is spread with a shovel. 

Another modification is to leave the heaps lying uncovered 
on the field to be slaked by the action of the air and rain. 
Then when they are slaked they are spread. This latter is a 
very uncertain and imperfect method. If the weather is dry 
the lime is not properly slaked, and is consequently apt to be 
lumpy and therefore is very imperfectly mixed with the soil. 
Or if continued wet comes, the lime may be over wetted and 
may become pasty, after which it is impossible to get it spread 
properly. 

In our opinion the method in which the lime is covered with 
earth and allowed to be gradually slaked by the moist earth is 
the best and safest. 

Lime Compost — Perhaps the best way of using shell lime, 
especially on thin light soils, though unfortunately the most 
expensive, is to apply it as a lime compost. This method 
appears to have been at one time much better known than at 
present when few people seem to know anything about it. In 
this method the lime is mixed with roadside scrapings, rack 
middens, cleaning of turnip sheds, scourings of ditches or dams, 
or any accumulation of earth mixed with organic matter. The 
accumulations of rack, knot-grass, &c., cleaned from fields can 
be quite properly used for this purpose if the compost is well 
made with sufficient good fresh lime. The earth is mixed with 
lime shells in the proportion of 8 to 10 tons of earth to 1 ton 
of lime shells. If the earth is dirty and contains docken, 
thistle and nettle roots, knot-grass and other weeds, it is better 
to use the minimum proportion given above — that is, 8 tons of 
earth to one of lime — in order to give the lime full opportunity 
of killing all the impurities. In such a case some recommend 
that the proportion of lime should be greater, but we do not 
consider this necessary. In fact, it is in the experience of one 
of us that when heavy rain fell after the lime had been mixed 
with rack and earth in the proportion of 1 to 8, the heat generated 
was so great that the whole heap went on fire, burned and 
smouldered for a long time. It is very important that the 
lime should be mixed at once with the earth and not lie and 
become slaked before it is mixed. This is important, because it 
is the heat produced by the slaking of the lime which kills the 
weeds and dirt in the mixture and renders them innocuous. 
When mixed in a heap with the earth the moisture in the mass 
of earth and organic matter begins to slake the lime. As is 
well known, great heat is given out when lime becomes slaked, 
and this heat is sufficient to kill all living organisms such as 
weeds, fungi, insects, &c., in the dirty earth. 
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After the heap has been allowed to lie for 10 to 14 days 
it should be turned over. It should then be allowed to lie 
at least a couple of months before it is applied to the land, 
and it is all the better if it lies twelve months. If time and 
labour permit a second turning would be beneficial. This 
compost or compound can be applied at the rate of 10 to 15 
tons per acre, either on the surface of lea, or on the clean land 
for a barley or oat crop with grass seeds, or indeed at any 
convenient point in the rotation, for it produces good results, 
and is free from danger no matter to what crop it is applied. 

Though it is expensive to apply lime in this way, the method 
has several advantages which will in most cases more than 
repay the farmer for the trouble and expense involved. The 
compost lias value not only for the lime it contains but as a 
general manure. Weeds and organic matter of all kinds con- 
tain nitrogen, phosphates, and potash, and when they decay 
supply useful humus matter to the soil. If the weeds are 
burnt most of the manurial value is lost, for the nitrogen, the 
most valuable manurial constituent, and the humus are entirely 
lost, and only the small amount of phosphate and potash are 
saved. But when made into a compost with lime, though the 
weeds are killed, most of the nitrogen and humus are saved 
and form a valuable addition to the soil. Further, the lime 
is not only slaked in the heap but largely turned into chalk 
or carbonate of lime, especially if it lies for a long time, by the 
carbonic acid gas given oflf from the organic, matter of the heap. 
This makes its application to even the lightest and thinnest 
of soils quite safe. On thin poor soils there is sometimes 
danger of ‘‘burning” when 2 tons per acre of shell lime are 
applied in the ordinary way, especially if the application 
happens to be made in a dry season. A further advantage of 
this method on poor thin soils is that it helps to thicken and 
add body to the soil. 

We estimate the cost of this method to be about as 
follows : — 

Driving from station to farm (estimated for 

the first mile, if further, cheaper per mile) 1/- per ton per mile. 

Mixing 1 ton lime and 10 tons earth, and 

turning once .6/- per ton of lime. 

Carting and laying down on land 1 ton lime 

and 10 tons earth, mixed as compost . 6/~ per ton of lime. 

Spreading compost, 11 tons . . . .1/9 per ton of lime. 

Total . . .13/9 

The cost of obtaining 10 tons of suitable earth, weeds, clean- 
ings, road scrapings, &c., is not included, as this will vary 
greatly with ^conditions. 
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It is to be borne in mind that though thic> method looks 
expensive, the preparation of the compost is a job which is 
often done in the slack season immediately before harvest 
when the farmer has not much else for his staff to do ; at other 
times it is done either during frost or at the break-up of a 
storm when not much else can be done; so that in this way 
the cost is really not so great as it looks on paper. 

Any crop which is grown, except possibly potatoes, and 
more especially old grass, will benefit from a dressing of a 
lime compost such as has been described. 

Another method of applying shell lime, which was at one 
time extensively used and is still carried out by some farmers, 
is to lay down the whole quantity required in a large heap in 
the field. It is then covered over with a few inches of earth 
and allowed to remain for about four weeks till it becomes 
naturally slaked, when the heap is driven out and distributed 
over the land. It is usually laid down at the rate of about 2 
tons per acre and spread with a shovel. Sometimes, instead of 
being covered with earth and naturally slaked, water is poured over 
the lime and it is rapidly slaked to a uniform powdery mass. 
These methods have the great disadvantage that the lime after 
being slaked is very dusty and difficult to handle. In former 
days people were willing to do these unpleasant jobs, but 
nowadays it is not to be wondered at that men object to handle 
the freshly slaked and very dusty lime, which is very un- 
pleasant. 

Ghround Lime , — Lime is now very often used in the form of 
ground lime, which is shell lime ground to a more or less fine 
powder. This is the least troublesome form of lime to apply, 
and no doubt the popularity of ground lime largely arises from 
the fact that it can be applied in small dressings, and that there 
is comparatively little trouble and expense in its application. 

There is practically only one method of applying it — that is, 
with a manure distributor. The quantity to be applied per acre 
depends largely upon the nature, needs, and condition of the 
soil, but in many cases the dressings given are too small. The 
soil requires much more lime than it does phosphates or potash 
or nitrogen — that is, the annual loss of lime from the soil, which 
has to be made up by liming, is much greater than the annual 
loss of phosphates, potash, or nitrogen which is made up by the 
use of corresponding fertilisers. The best evidence goes to show 
that arable land loses lime equivalent to something like 4 or 5 
cwt. of burnt lime of good commercial quality per acre per 
annum. It is therefore absurd to expect that the condition of 
the land, so far as lime is concerned, can be maintained by a 
dressing of 10 cwt. of ground lime applied once in the course 
of a five or six years* shift. One dressing of 20 to 30 cwt., 
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or two of 10 to 15 cwt., is more like the quantity that should 
be given in a six-year rotation to maintain the condition of 
the land. 

Where land has not been limed for a considerable period a 
dressing of 1 ton to 30 cwt. of ground lime is not too much, 
especially where fingcr-and-toe in turnips is feared. The dress- 
ing, too, should be repeated after an interval of two or three 
years. In such cases dressings of 5 to 10 cwt., which are 
sometimes given, are of little effect. 

As a general rule, 15 cwt. of ground lime is considered a fair 
dressing, and this quantity can be readily sown by almost all 
the manure distributors in use in Scotland. In some cases a 
larger dressing is given by going over the ground again, but 
when large dressings such as two or three tons of lime per acre 
are to be given, it will probably be found more economical to 
use shell lime by one of the methods given above. 

The handling and application of ground lime are disagreeable 
operations even under the best conditions, and call for care and 
attention both for man and horse. 

For the man it would pay to provide a pair of cheap “ goggles ” 
to protect the eyes. Such ‘‘goggles^' can be procured at almost 
any ironmonger’s for about 28. per pair. 

In the case of the horse, an ordinary thin piece of sacking, such 
as a chaff sheet, should be put right over him, covering the whole 
upper half of the body from the withers back, and secured 
either to the shafts of the distributor or to the britchen and 
draught. Further, it is advisable in sowing ground lime not to 
sweat the horse, as cases have been known where the horse has 
been burned and the hair has come off a large portion of the 
body owing to the lime sticking to the wet hair. The horse . 
should be wisped down and brushed at once after liming, and it 
is recommended that the man should wear a cloth over the 
mouth and nose while distributing lime. 

It is also advisable where the gradient of the field will permit 
to sow the lime across the prevailing wind, if any, and the man 
should drive the horse from either “ near ” or “ off” side, or even 
lead him, so as to keep out of the dust. 

The user of ground lime would be well advised to drive 
it, where practicable, straight from the station to the field and 
sow it at once. If laid down in, say, a cart-shed for A week 
or so, on coming to lift it many of the bags will be found to be 
burst, and this will entail the filling of it into fresh sacks. 

Many farmers start one pair, or whatever force may be 
necessary — depending upon the distance from the station — to 
drive the lime to the field, and start the distributor at the 
same time. They are thus practically able to sow the lime 
within an hour or two of it being laid down. The advantage 
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of this is that if wet comes on one does not have a good many 
tons sitting in the field at the mercy of the weather. 

We estimate the cost of putting on ground lime about as 
follows : — 

Driving from station and setting down in field 
(estimated for first mile, if further, cheaper 

per mile) 1/- per ton per mile. 

Cost of sowing 1/8 per ton of lime. 

2/8 per ton of lime. 

Carlonate of Lime, or Mild Lime , — As already stated, car« 
bonate of lime, or mild lime, can be used for liming the soil 
where it can be obtained in a finely pulverised condition, and, 
if an equal weight of lime is applied, it is in most cases as 
effective as burnt lime. Carbonate of lime can be used in the 
forms of ground limestone, chalk, marl, shell-sand, and waste 
lime from works. Ground limestone has been introduced for 
agricultural use only during comparatively recent years, and 
in some quarters it has been hailed as a new agricultural dis- 
covery. In reality the use of carbonate of lime in agriculture 
is one of the most ancient of practices. What is new is the use 
of machinery for grinding hard limestones to powder. 

In former times farmers were able to use carbonate of lime 
only when they could obtain it already powdered, as in shell- 
sand or marl, or when it was in such a soft and porous form 
— chalk, for instance — that it could be easily pulverised by 
the agency of frost or by the use of crude implements. Before 
they could use a hard limestone it had to be burned and slaked, 
for only by these means could it be reduced to a fine powder 
fit for distribution on the soil. 

Shell-sand and Marl , — At the present day shell-sand is used 
for dressing the soil in the Orkney Islands and in parts of 
the Hebrides, where it can readily be obtained in quantity ; 
but the use of such materials as shell-sand and marl has to a 
large extent died out throughout the rest of Scotland. Where 
these substances can be obtained cheaply their use might use- 
fully be revived. 

Old records, such as the ‘First Statistical Account of Scot- 
land' already referred to, show that marls and shell -sands 
were formerly extensively used, and were held in high esti- 
mation as a means of improving the soil. Thus we are told 
(1793) that at Fraserburgh there was an “inexhaustible shore 
of very fine shell-sand,” which was found very profitable in 
raising crops. A similar statement is made for the parish of 
Bathen. In Slains a great deal of marl of different kinds 
was found, “some of which is very rich and produces ex- 
cellent crops.” Also in the same parish there was found 
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calcareous saud, of which it is said : '' This sand is quite small, 
and has a very great proportion of sea - shells ground to 
powder among it. There is plenty of it on many farms, 
where it produces most excellent crops, and continues for 
many years.” 

The use of marl of various kinds, shell marl, clay marl, and 
stone marl, is mentioned again and again in Boss-shire, and 
generally a most favourable account of its value for manure is 
given. Thus of the parish of Eosskeen it is stated that 
there is a most extensive and rich bed of shell marl 
of about 70 acres extent, which lies in the middle of the 
lower district on the property of Munro of Cubrain. ... Its 
fertilising quality has been amply proved on the farm of 
Milncraig.” In the account of the parish of Tarbet various 
beds of marl and shells are mentioned, and among other state- 
ments the following may be of interest. The marl “ found at a 
place called Meikle Tarrel is of the richest quality, and has 
been used for some years past by the farmer there, much to 
his advantage.” 

Many similar statements, of which the above are merely a 
few examples, are found throughout this great work, and show 
that over one hundred years ago shell-sand and marl were 
known and used far more widely than at the present day. 
Whether these substances can again be used will be largely a 
question of the cost at which they can be obtained. It would 
be to the advantage of proprietors on whose estates they are 
found to encourage their use among their tenants, as appears to 
have been done by many proprietors of a former day. 

Ground limestone is not manufactured at present, so far as 
wc are aware, to any great extent in Scotland, but is obtainable 
in Fifeshire and Banffshire, and possibly in other districts. If 
the full value is to be obtained from the limestone, it should be 
really finely ground so that it can be thoroughly mixed with 
the soil. It should, for instance, be ground to a fineness similar 
to that of basic slag or ground mineral phosphate. If it cannot 
be obtained really finely ground, and at such a price that it is 
not much dearer per unit of lime than shell lime when delivered 
on the farm, farmers will be well advised to use ground or shell 
lime in preference to it. Ground limestone can be applied 
direct to the soil, and no cost for labour is incurred in slaking 
or preparing it for application as is the case with shell lime. It 
may therefore, like ground lime, cost a little more per unit of 
lime than shell lime and still be equally cheap to the farmer. 

The use and value of the waste lime of paper-works, and of 
other works which produce precipitated carbonate of lime as a 
by-product, have already been dealt with by one of us in the 
paper in the ^Transactions’ for 1914, to which reference has 
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already been made. Where such substances can be obtained 
cheaply they are well worth consideration. 

The application of these different forms of carbonate of lime 
involves no special difBculty. There is no danger of the mild 
lime burning men or horses. The handling of it is not in any 
way dangerous to health. It can be applied in any reasonable 
quantity, even to light land, without producing injury to crops. 
It can be applied at any convenient time of year and to any 
crop. It can be stored for any length of time without deterior- 
ation and without bursting bags in which it may be contained. 
Farmers can therefore cart and apply it at such times as other 
work is slack and labour is available. 

It can be laid down in heaps of convenient size on the field 
and spread with a shovel when large dressings are given, or it 
may be spread directly from the carts, as has been done in 
certain cases known to one of us. If the dressings given are 
not so large it can be spread by means of an ordinary manure 
distributor. If frequent dressings are given in this way, suffici- 
ently large amounts of it to bring sour soils into condition 
may thus be applied. It is, however, probably most economical 
to apply dressings of not less than 2 tons per acre at a time, in 
which case it can be best distributed by a shovel. No doubt if 
the use of such substances became sufficiently great to create a 
demand for it, agricultural engineers and implement makers 
would have little difficulty in producing a machine able to dis- 
tribute powered carbonate of lime at the rate of 2 tons per acre, 
or any other rate which might be desired. 
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IMPKOVEMENT OF MOORLANDS 

FOR GROUSE AND SHEEP. 

By Sir HUGH SHAW STEWART, of Greenock and Blackball, Bart. 

There are still some proprietors under the impression that 
sheep-grazing must of necessity be detrimental to the sporting 
value of a moor. Others, while willing to concede that there 
may be compensating advantages — besides the twofold rent — 
are by no means clear as to how far the supposed advantage of 
grazing sheep on grouse moors can be substantiated. This 
paper is written with the object of affording some ascertained 
facts on which to found certain conclusions proving that the 
treatment of a moor with a view to enhance the value of the 
sheep stock cannot fail also to improve and increase the stock 
of grouse. And further, that steps taken to improve a moor 
for sporting purposes may also redound to the profit of the 
flockmaster. 

I am in a position to produce particulars proving both pro- 
positions, as I happen to hold “ in hand ” a sheep-stock grazing, 
consisting of the greater portion of a moor, the shooting over 
the whole of which I have retained for successive seasons. 

The subject is the Duchal Moor, in the parish of Kilmacolm, 
Renfrewshire. It lies between the 600 and 1200 contour lines 
of the ordnance survey, and has an annual average rainfall of 
about 70 inches. The extent of the portion grazed ‘‘in hand” 
amounts to 4000 acres, but the area shot over comprises about 
1500 additional acres grazed by tenants, and amounts to 5500 
acres in all.^ 

Surface Drainage. 

About forty years ago the moor was drained, but little had 
been done in succeeding years to maintain the drains until 
1904, when, having inherited the moor, I decided to expend £50 
each summer on the gradual renewal of the drains. It took ten 
years to go over them all, at a cost of £564. In the following 
years, 1914 and 1915, a further sum of about £100 was ex- 
pended in going over the drains first dealt with, so that the 
total cost to date has been nearly £700. 

The immediate cause for taking the drains in hand in 1904 
was the flooding of the best grazing area, owing to the drains in 
the steeper parts having gradually scoured until the sediment 

^ This does not include the Creuch hill, which is let. 
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had accumulated on the flatter ground. Here the drains had 
become closed up with moss, &c., so that in wet weather the 
flooded area was useless for grazing, and, when the moisture 
subsided, it became unhealthy for stock. 

In the course of the draining operations it was found that in 
the old days, when the moor was a common grazing and the 
small tenants had a right to cut peats for fuel, the lower parts 
of the moor, next to where the people formerly lived, had become 
studded with holes where the peat had been cut and the holes 
left. In some parts of Scotland where this right existed and the 
peat-cutting was properly supervised, two or three of the tenants 
were often appointed to see that such holes were properly 
drained and the surface sods replaced so that a level surface 
was secured. On the Duchal moor this practice cannot have 
been enforced, for the holes — two to four feet deep — had 
been left open. Moss and green grasses growing round the^e 
holes had lured the animals to their doom, for it was no 
unusual thing to find skeletons of four to eight sheep in each 
hole. The value of these sheep would have paid for the 
draining and filling up of these holes many times over ! In the 
operations under review, when a section was being worked 
where these holes occurred, it was arranged that the drainers 
noted the places, and, after the contract was finished, returned, 
drained and filled up the holes with the displaced sods, and by 
this means the ground was gradually made safe. 

It should be mentioned that the drains were cut from 20 to 
24 inches in width at the surface, tapering to 3 to 5 inches at 
the bottom, the depth depending on the thickness of the surface 
over the subsoil, and the slope of the ground. 

Heather-burning. 

Previously to 1906 there had been no regular system of 
burning the heather, and, in some directions, it was possible to 
walk for two miles in heather up to the knees. In 1906, under 
a change of gamekeepers, aided by two or three succeeding 
seasons of unusually dry character, large areas of old, useless 
heather were burned away. In places where the heather was 
not extremely old the young shoots appeared in two years* 
time, but where the heather had been excessively old and had 
partly died away from age it took four or five years for the 
young shoots to cover the ground. 

Eesults on Sheep Stock. 

The following tables speak for themselves. Local market 
prices for lambs, courteously supplied by Messrs Wilson & 
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Laird, auctioneers, are adduced for comparison. The sheep 
were sold at Lanark and Ayr. 

Sheep sold off Uie moor. 

1910 543 sheep at 148. 

1911 648 n 16a. eld. 

1912 606 M 16a. 2}d. 

1913 683 It 19a. 6|d. 

1914 742 M 203. lid. 

191.5 757 »f 22a 6id. 

In these tables attention may be called to — 

(1) The gradual increase in the number of sheep sold. This 
increase has occurred without any alteration in the number of 
ewe lambs kept for stock purposes, or in the drawing out of 
‘‘cast** ewes. It can only be attributed to a decreased death- 
rate, and an increase in the health and vitality of the flock. 

(2) The increased prices. These are maintained even when 
compared with the recent inciease in market rates. 

As to the value of the wool, I quote the following from the 
overseer*s report: “In 1906 the average weight of wool per 
head was within a small fraction of lb., and in 1913 it only 
wanted the same fraction of being 5^ lb., or an increase of 1 lb. 
per head. Before 1906 it was a rare thing to see a rough belly 
when clipping, and the points of the wool along both sides of 
the sheep looked as if it had got a hard dressing with a rough 
brush or comb. Now, the clippers will tell you, it is a more 
tedious job than it used to be, as the whole sheep is to clip.** 
Apart from the value of wool lost by wastage from long 
heather, it does not need an expert to realise how much the 
general health of the sheep must suffer from the want of under- 
body wool, and the increase in numbers as shown above must 
be to some extent attributed to the better heather conditions. 

While it is impossible to define precisely how much of the 
improvement in the sheep stock has been due to attention to 
drainage, and how much to systematic burning of the heather, 
it is obvious that the improvement in the wool was directly 
due to the burning away of the hard, straggling branches of 
heather.^ 

Stock of Grouse, 

Now as to the improvement in the stock of grouse. It is 
not necessary to labour the argument that, in a rainy dis- 
trict, adequate drainage, which increases and improves the 
quality of the grass, must also benefit the growth of heather. 
But I would like to point out that surface-drainage alone does 

’ The staff available for heather-buming on this moor oondsts of threa keepwa 
and two shepherds, with the occasional assistance of estate workers. 


Dachsl lamlis Avemge market prices at 
sold at Pauley Paisley lot all b. f. lambs raid. 


208. 4d. 
258. 9id. 
268. 3d. 
288. 4|d. 


168. 3d. 
18s. Id.' 
188. 3d. 
19s. 8d. 
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little to improve the feeding lor grouse unless it is accompanied 
by systematic heather-burning. If the heather is allowed to 
continue to grow unchecked and unrenewed, a moor becomes 
covered with the long, hard, straggling switches of heather 
which, as we have seen, do so much damage to the sheeps 
wool. This kind of heather is of little use to grouse, except 
for shelter, as it does not afford nearly the same amount of 
bloom and subsequent seed (on which the adult grouse mainly 
depend for their winter food) as is afforded by younger and 
more vigorous heather plants. Moreover, a vast amount of 
old heather is distinctly detrimental to young grouse, who feed 
for the first fortnight or so on flies and insects, for these are not 
to be found under the screen of dense heather. 

In this connection reference may be made to the evidence 
recorded from a famous moor in the South of Scotland, 
and to which attention has recently been drawn by Mr W. 
Barber, who acted as Secretary to the Board of Agriculture 
inquiry into Food Production.^ It appears that this moor was 
formerly, for sporting purposes, kept free from sheep. More 
recently sheep were admitted, and it has been found that 
the sheep-walks have proved of great advantage to young 
grouse. Not only are the latter better enabled to get about 
through the heather, but they have more opportunities for 
access to flies and insects congregating on the sheep droppings 
scattered along the walks. 

In order to show the combined results of proper draining and 
heather-burning on the Duchal moor, I append the following 
extract from the game-book: — 


1909 (in hand) 

Grouse killed. 
844 

1910 

1448 

1911 

1899 

1912 

1940 

1913 

1696 

1914 (lot) 

1739 

1915 (keepers only) 

2135 


In each of these seasons the same shooting policy has been 
pursued — viz., to kill as many grouse as was compatible with 
leaving a sufficient stock to breed. It is only fair to mention 
that some of the marked improvement was due to the killing 
down of vermin, following a change of keepers in 1906, but 
after making due allowances, I have no hesitation in saying, 
from an intimate acquaintance with the moor in its sporting 
aspect for over forty years, that it has been mainly by seizing 

^ See the Board of Agriculture Departmental Committee Report, pp. 244, 245 
(evidence of Mr J. H, Milne* Home). 

VOL. XXVIII. L 
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every opportunity for burning tracts of old heather that the 
annual average bag ” has been raised from less than 600 brace 
to 1200 brace; or, in other words, that the normal average 
**bag'' has been doubled within a period of ten years. 

Summary. 

I am not going to contend that the interests of sheep and 
grouse do not sometimes conflict. The proprietor, or more 
often the shooting tenant, may occasionally be annoyed to find 
that dates fixed for shooting clash with the autumn sheep 
gatherings. On the other hand, the sheep farmer and his 
shepherds cannot be expected to view with unmixed delight 
the spectacle of bands of sheep scurrying before a long line of 
men and boys, waving flags, advancing over the skyline. 

“Live and let live” is a good motto to remember when 
interests are opposed, and the practice of “giff-galf” smooths 
the way to many a mutual end. By an exchange of views 
early in the season suitable dates can be arranged. And if 
the gamekeeper knows his business — if be does not, he should 
be dismissed — he will lose no opportunities for arriving at a 
good understanding with the shepherd, so that he may secure 
the latter’s skilled assistance at the heather-burning. The 
shepherd also, for the benefit of his sheep, will be ready to 
respond to the keeper’s invitation to take part in lighting the 
heather and controlling the fires. 

Here let me sound two warning notes : — 

(1) Shepherds and farmers who deliberately set fire to the 
heather, without any care to prevent extension of the flames, 
are behaving very foolishly. Fires allowed to spread unchecked 
may easily do great damage to fences, plantations, &c., and, 
in any case, the proceeding is bound to create distrust and 
antagonism in the minds of gamekeepers and their employers, 
especially if these are endeavouring to burn the moors on a 
rational and continuous system. 

(2) It is worse than useless to try to burn heather if it is not 
dry to the roots, for if any life is left in the stem of the plant 
it will seek to sprout from the old stem and not from the 
roots, and consequently real renewal does not take place. In 
wet situations there must be many sessons when the heather 
is not dry enough to burn properly. In such cases the obvious 
remedy k to wait for a dry spring and then burn in extra 
quantities. 

Having given details of improvements undertaken with the 
object of benefiting both sheep and grouse, I may refer to some 
minor changes on the same moor, planned solely (as I supposed) 
in the interests of sport, which are found to have reacted to the 
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advantage of the sheep. In order to reach the more remote 
parts of the moor with the least expenditure of time, I caused 
tracks for pannier ponies to be made in order to circumvent 
some very uncompromising tracts of deep peat-hags. Not only 
was the sporting object attained, but the shepherds have found 
that these same paths are of great assistance to the sheep in 
the time of snow, and to the shepherds themselves at all 
seasons, as they are thereby enabled to reach more quickly 
the difficult and least accessible places. Again, I found it 
desirable to erect a number of additional grouse-butts^ to suit 
different winds, and, as I hold that the more butts there are 
the less do grouse associate them with danger, I was not 
sparing with their numbers. The shepherds assure me that 
the sheep resort very freely to these butts for shelter in stormy 
weather. 

To prevent misunderstanding, let me conclude with an im- 
portant reservation. 1 have no desire to encourage indiscrim- 
inate heather-burning. The facts detailed above relate to a 
moor where the peat is deep, and on which the heather quickly 
renews itself after burning. There are many soils and localities 
where the heather would take such a number of years to re- 
cover from too extensive burning that the subsequent dearth 
of heather would result in a serious food loss to sheep as well 
as to grouse, to say nothing of the disappearance of the sporting 
value. 

It is on extensive moors of a deep peaty nature that heather- 
burning is attended with the best results, and if, in the present 
national crisis, when one of the vital needs of the time is to 
increase our home supplies, I have said anything that will 
encourage proprietors and factors to take steps whereby the 
supplies of home-grown mutton and wool may be increased 
in volume and value, without consequent diminution of sporting 
values, this paper will not have been written and published in 
vain. 

' The climate is too wet for sunken pits. 
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CATTLE BEARING. 

By WILLIAM BRUCE B. Sc., Edinburgh. 

It does not fall within the scope of this paper to show how 
cattle rearing, which at one time occupied a very prominent 
part in Scottish Agriculture, was abandoned and cattle feeding 
put in its place by the majority of arable land farmers. 
During the latter half of the nineteenth century various 
factors, some social, some economic, and some political, so 
affected agriculture and rural life as to leave farmers little 
choice in the matter — at least for a time. Such wholesale 
changes, however, are liable to upset the economic balance, and 
frequently call for some form of reversion to the old order of 
things. The writer, being convinced that we were in danger of 
losing to some extent our knowledge of the art of cattle rearing, 
instead of modifying it to suit the times, has for many years 
sought to keep in touch with the few who continued to rear 
cattle and appeared to do it with most success, believing that 
the time would come when this information would be of service. 
That time now appears to have arrived. Good young cattle 
of all kinds have been abnormally scarce and dear for a 
number of years. Moreover, the progress- of farming has 
opened up new possibilities in the direction of early maturity 
that cannot be pursued to the best advantage without a supply 
of the best class of home-bred and home-reared stock. 

The scope of this article will be confined to what is com- 
monly known as “commerciar' cattle. That at least will 
exclude the rearing of valuable pedigree beef cattle, which are 
raised by what may be regarded as the natural system of rear- 
ing, in which the dam nurses her own offspring. This plan 
is generally regarded as too expensive for raising ordinary 
stock. Nevertheless there are in various parts of Scotland 
modifications of it, some of them highly intensive, in actual 
practice, that are worth special consideration, because they 
demonstrate that the elasticity of this method permits of its 
being modified to fit a wide variety of circumstances. Op- 
posed to the natural system of rearing and its modifications, 
we have the artificial system in its numerous forms, which 
vary from the liberal use of whole milk during the early part 
of the calf's life, to its almost total replacement by various 
substitutes. The distinguishing characteristic of what may 
be called the artificial system is that in all cases the cows 
are milked and the calves are fed by hand. 
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I. The Natural System. 

The circumstances of this country have evolved at least three 
modifications of the natural system of rearing calves, and these 
we shall discuss. 


Rearing in Sheltered Fields without Housing, 

The simple and most natural method of rearing, which 
consists of allowing the dam to produce and rear her own 
offspring, although in many respects unrivalled for producing 
a first-class calf, is too expensive, as a rule, for the production 
of ordinary cattle. There are, however, special circumstances 
in which it has strong claims for consideration even on economic 
grounds. Where little or no housing is available, but there are 
sheltered fields of second- or third-rate grass, such as are 
frequently to be found in the vicinity of the residences of 
extensive landowners, a form of this method is frequently 
practised with success. The cows remain in the fields all 
winter and live on what they gather, supplemented by a little 
second-rate hay or a few turnips thrown out on the grass, and 
sometimes a little concentrated food in spring. The supple- 
mentary keep actually necessary is determined by the amount 
of foggage or rough grass available and the severity of the 
weather. These two factors set very definite limits on the 
locus of this form of rearing. It need not be attempted in 
high districts, and particularly those subject to heavy falls of 
snow and prolonged spells of severe weather. Neither is it 
suitable for fields that are naturally grazed very close. In 
both cases the cost of extra keep would cut deeply into the 
somewhat limited returns. Besides, scarcity of winter keep 
tends to bring the cows to the calving in poor condition, which 
is a source of risk and additional expense. In this method of 
rearing, the cows must be carried over cheaply and in good 
natural condition from weaning time in autumn to calving 
in spring, and as they remain out during winter they must be 
hardy and good foragers. Cows and heifers of the Galloway and 
the West Highland breeds have been found to answer this 
purpose well. Besides, they also make handsome park cattle. 
Along with hardiness and good looks they possess good beef 
form. Their only inherent defect for producing modern com- 
mercial cattle is slowness in coming to the block. Experience, 
however, has shown that this drawback can be almost entirely 
eliminated from the offspring by mating the cows with well- 
bred, early maturing, Shorthorn bulls of the best beef type. A 
good illustration of the merits of this cross is to be found in the 
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better class of south-country blue-grey, which is usually pro- 
duced by mating a Galloway cow with a pure- bred white 
Shorthorn bull. By this means an animal is produced that is 
much appreciated as a butchers* beast. Nevertheless, many 
experienced cattle feeders prefer not to have them till they are 
over two years old, because if young they are slow to start. In 
this respect they should not be confounded with the north- 
country blue-grey, which is a common product of the Aberdeen- 
Angus on the one side and the Shorthorn on the other. Both 
make equally good butchers’ beasts ; but the latter, in the hands 
of good feeders, can easily be made ripe for the butcher at from 
twenty to twenty-four months. 

The Shorthorn is the only sire that appears to have gained 
approval from experience in breeding commercial cattle from 
these hardy out-wintered cows. Shorthorn bulls also breed ex- 
ceedingly well with Highland cows. This has been carried out 
on a large scale, with very good results, by the Earl of Camper- 
down in his policy parks at Camperdown House; and I am 
specially indebted to his Lordship and his factor, Mr Joseph 
Murray, for every facility during the last fifteen or sixteen 
years for watching this and other methods of breeding com- 
mercial cattle which have been practised on a somewhat 
extensive scale at Camperdown for about twenty years. 

The Camperdown breeding with Highland cows has brought 
out several interesting points. The first cross partakes very 
largely of the character of the Shorthorn, and this is intensified 
in later generations. In the third, the only marked difference 
is a greater strength of horn than one would expect to find on 
well-bred Shorthorn cattle. Another point demonstrated, and 
one of economic importance, is that the first cross, and even 
later ones, inherit the hardihood of their dams to such an 
extent that they make good ‘‘outliers,” and when put to a 
Shorthorn bull they are an improvement on their dams for 
breeding good, early-maturing, commercial cattle. 

It has been pointed out that the peculiar merit of this 
method of rearing is that it can be carried on without 
housing. In actual practice, however, it is found to be 
a great advantage, if not an essential, to have some cheap 
accommodation, such as a wooden shed with stalls, where the 
cows can be taken in and tied up for a week or two at calving 
time. By this means they can be given better attention, and 
both the cows and their progeny become accustomed to man, 
and are much easier to handle when this becomes necessary, 
and of course the risks are reduced. The best calving time for 
this class of stock appears to be early in April, and the calves 
should be weaned and housed at night and put on to extra 
feeding by the beginning of October. To leave them out later 
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runs the risk of losing calf flesh, and also of reducing the 
summer condition of the cows, with the result that they are 
much more difficult to winter. Cattle kept in this natural way 
breed exceptionally well. The returns amount to nearly one 
calf per cow per annum. Death and disease are at a minimum. 
Depreciation of stock is practically non-existent, for heifers 
bought in for this purpose, under three years old, will con- 
tinue to breed regularly for six and seven years, and then 
bring their in-buying cost from the butcher. The cost of 
rearing cattle by this method varies chiefly with the value of 
grazing. At Camperdown it was found, with grass worth 
about 20s. per acre, that the cost of grazing cow and calf 
amounted to about 35s. per annum. 


Rearing with Housing. 

Suitable winter accommodation greatly widens the scope of 
cattle rearing. It opens the way for breeding from cows of the 
best beef breeds, such as Shorthorn and Aberdeen-Angus, or 
should the conditions demand that intensity be the aim, deep 
milking cows may be kept. Given adequate housing, then it 
is the food supply that is the chief factor in determining the 
character of the cattle rearing that may be followed with 
advantage. The food supply in turn depends on quality of 
land — on climate, including altitude, crops grown, and the kind 
of farming pursued. These factors are found to be responsible 
for considerable differentiation in the various modes found in 
practice. In some districts the circumstances demand that 
breeding and fattening be separated. But as a rule the ten- 
dency is to combine both, and also to push on continuously in 
the direction of early maturity where the circumstances permit 
of this course. In bringing out really good cattle, it should 
make little difference in principle whether these two parts are 
separated or not ; and as an illustration of the complete process, 
probably nothing better could be given than the indoor breed- 
ing that is practised on a considerable scale at Camperdown 
Home Farm, where the work in this line, which has been going 
on continuously for over twenty years, has been crowned with 
remarkable success in turning out the choicest type of butchers* 
cattle. 

The breeding at Camperdown is all the more interesting at 
this time, because much of the land used for this purpose 
is on a farm which would be regarded by many as too good 
and too highly rented for rearing cattle. The Home Farm 
includes the farm of Dryburgh, which extends to about 
330 acres, and being situated sufficiently near to Dundee to 
give the option of suburban farming, it is rented at nearly 
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£2 per acre ; and a considerable area of second-rate land which 
is mostly in grass, and which, although fairly high lying, is 
reckoned, owing to its proximity to Dundee, to be worth about 
25s. per acre. The former is intensely farmed in a rotation 
consisting of potatoes, wheat, turnips, barley, grass (hay), and 
oats. The grazing, with the exception of the aftermath, is con- 
fined to the poorer land, which is laid down with a seeding of 
grasses and clovers to some extent after Elliot's system, for 
from six to ten years. Every year part of the worst of this 
grass is taken up and put through a course of cropping con- 
sisting of oats, potatoes, turnips, and oats, all of which are 
very liberally treated with phosphatic and potassic manures 
along with a moderate dressing of lime. This treatment pro- 
duces good crops without dung, and is an excellent preparation 
for the grass. 

The breeding stock at Camperdown, altogether, including 
the outliers" already referred to, extends to about seventy 
breeding cows, and the progeny of these are all fattened at the 
Home Farm. The indoor breeding is carried on with about 
thirty-five good Aberdeen-Angus cows, a large proportion of 
which are practically pure bred. They have all been reared 
together, and this, along with careful selection, no doubt 
accounts for the remarkable harmony which prevails in the 
somewhat densely filled cattle courts where they and their 
calves are all housed together. These cows are bred mostly 
to Aberdeen-Angus bulls, which are carefully selected for 
breeding butchers’ cattle. It is a cardinal principle in the 
management of this section of the herd that the calving of the 
cows should take place in February ; but the heifers, as a rule, 
are not allowed to bring their first calf earlier than April, when 
they are well over two years old, because it is found that early 
calving is hard on them, and they are apt to get too much 
reduced in condition if they have long to nurse before the 
grass is ready. Calving usually takes place in stalls, where 
those near parturition are tied up for the time being. As soon 
as this is well over the mother and her offspring join their 
fellows in the court, where a large number of cows and calves 
run together. 

The feeding of the breeding stock is carried on as cheaply 
as possible. The cows get nothing but a good allowance 
of turnips twice a day, and as much oat straw as they 
can eat, until they go to grass in May. The calves, in 
addition to their mother's milk, have "creeping" access to 
a fenced-off part of the court where they can help them- 
selves to cut turnips and hay as soon as they are inclined 
to do so. The cows are generally put on to the oldest grass 
at the beginning of the season, and later they may clean up 
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the younger fields after the yearlings, which always get the 
best of the grass before being housed to fatten off in the 
autumn and early winter. The calves are weaned in the first 
week of October. It is considered inadvisable to reduce the 
cows by allowing them to suckle later, and the calves at this 
season make better progress if put on winter keep. They are 
put in courts where they get turnips and straw twice a day, 
along with 1 lb. of good compound cake and 1 lb. dried grains, 
the former being given first thing in the morning and the 
latter in the afternoon. After mid-winter the concentrated 
food is gradually increased to 3 lb. per head per day. Last 
season a number of these calves were weighed, both in the 
autumn and the spring. At the middle of November, without 
being fasted, the heaviest were between 6 and 7 cwt., and the 
lightest between 4 and 5 cwt. On 9th April 1915 a selection 
of the best were just over 8 cwt. 

At the commencement of the grazing season the stirks are 
put on second year's grass, and they are allowed 3 lb. cake per 
head per day. About the end of July they are put to graze 
the aftermath that follows the hay taken from the first year's 
grass, and by this time the allowance of cake has gone up to 
from 5 to 6 lb., which is now dealt out twice daily. As soon 
as these cattle have got the best of the aftermath they are 
brought into the courts and finished off as quickly as possible 
on turnips, straw, hay, and concentrated food. The concen- 
trated food, the allowance of which goes up to 8 lb. towards 
the finish of the fattening period, consists of equal parts of 
hashed grain, or some similar material such as dried grains, 
and compound cake. In order to make room for the cows 
it is essential that most of these cattle be got away to the 
butcher between November and the middle of January ; and 
the weights reached vary from 10 to 13 cwt., the average being 
about 11 to 11 J cwt. The age of the bullocks when they go to 
the butcher is about 22 months, and that of the heifers about 
21 months. The former as a rule grow a little more rapidly, 
but the latter mature rather earlier. The cattle are sold in 
Dundee and Perth auction marts, where competition for them 
is keen at the top price of these markets. 

To complete this illustration we require to return to the cows. 
When the calves are weaned and housed in October the cows are 
put on a bare grass-field until the milk, which is drawn three 
or four times to relieve the tension on the udder, goes oft', and 
they lie out till near the end of November. They are then 
taken into a shed overnight and given a feed of oat straw. By 
the middle of December the grazing is considered finished, and 
the cows are now housed in the cattle courts which by that 
time are being vacated by the fattening cattla With the 
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exception of an occasional “airing” on a good day, the cows 
now remain indoors and pass the winter on nothing but 
turnips and oat straw. As already mentioned, the cows, when 
approaching parturition, are tied up in a stall until this event 
is safely over; but it is not uncommon for a cow to calve in the 
court, where the cow's live in great harmony. 


Intensive Rearing, 

While the illustration which has just been given represents 
in many respects what can be done either wholly or in part 
on second- and third-rate arable land, still one calf per cow 
per annum does not satisfy all cattle rearers; and, indeed, 
where calves are reared on good land it is often desirable to 
follow a more intensive method. In many cases two calves are 
put on for the season instead of one. This presents no great 
difficulty beyond the application of a little skill and care. When 
the cow calves she should not be allowed to know her own 
from the other calf or calves which she may be given to nurse, 
otherwise she will favour her own offspring, and then at the 
best the double rearing is likely to be only a partial success. 
It is also essential that the cows be moderately good milkers, 
for unless a cow can give 3 gallons or more per day on 
ordinary keep for at least 4 or 5 months after calving she is 
not likely to nurse two calves well. A third point is that 
better grass is required all through the season than will suffice 
where only one calf per cow is reared. 

Suckling two calves per cow is a method of rearing that is 
suitable particularly for moderately good land, but it should be 
pursued with the use of little or no expensive food. The only 
time one is justified in going beyond turnips and fodder is 
between calving time and the arrival of the grass, and it will 
pay to watch the cows during this period, and to assist them 
with food as may appear necessary. Special care is also re- 
quired at the end of the season. The calves may require to be 
weaned, and given concentrated food earlier than when one calf 
only is put to each cow, otherwise both cow and calves fall 
away in condition, with the result that the cow becomes too 
much reduced to be cheaply wintered, and the calves suffer a 
check which undoes the advantage gained by suckling. In 
rearing according to this method, the calves should be born 
sufficiently early to be ready to graze when turned out with 
their mothers. But on account of the expense of house-feeding 
the cows, it will not, as a rule, be advisable to have them 
calving much earlier than March. 

In the methods discussed so far, the ordinary cattle foods 
of the farm, such as turnips and straw in winter and grass i^ 
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summer, have sufficed, with little or no concentrated food for 
the cows, and also for the calves until weaned. On good land, 
however, something more intensive is desirable. With the 
aid of concentrated food for both cows and calves the possi- 
bilities of calf rearing by suckling may be extended, until it 
reaches a point on the border-line between the natural and 
the artificial system, where it may become preferable to adopt 
the latter altogether. As an illustration of highly intensive 
rearing, the method practised for something like a quarter of 
a century on good second-rate land by the late Mr George 
Prentice, at Strathore, Thornton, Fifeshire, who reared in the 
way described from sixty to seventy calves annually, is worth 
recording. His plan consisted in rearing four calves on each 
cow and two on each heifer. Calving took place in February 
and March in byres. As calving time approached the cows 
were tied up, and immediately after parturition the calf 
was removed, rubbed dry, and associated with a boiight-in 
young calf. Both were then brought in and put on to the 
cow under the supervision of the stocksman. After being 
fed in this way, the calves were tied up to the wall in the 
passage behind the cow and let loose to suckle three or four 
times daily. This was continued for a fortnight or so until 
the cow had taken properly to her charge. She and the calves 
were then turned out into a shed along with a few others 
similarly circumstanced, and ultimately all went to grass to- 
gether. Heifers were treated in the same way as cows, with 
this difference, that they got only one calf at a time. The 
cows were allowed such concentrated food as appeared neces- 
sary Until they went on to the grass. Towards the end of 
June or about the beginning of July the calves were taught 
to eat linseed -cake and bruised oats, and then they were 
completely separated from the cows and put upon a piece of 
good grass, usually aftermath, situated well out of hearing of 
the cow. They remained at grass and continued to get a 
pound or more of concentrated feeding-stuff until they were 
housed in autumn. 

The first two calves having been weaned, the cow was again 
tied up in a byre and other two young calves put on to her, 
much in the same way as the first pair. In due time they went 
to grass together, where they remained until the calves were 
weaned in the back-end of the year. Prior to being weaned 
they were taught to eat concentrated food. 

Tho calves were wintered on turnips, meadow hay, and fodder, 
along with 2 to 3 lb. of a mixture of concentrated food. Mr 
Prentice had a high appreciation of hay for wintering these 
calves. 

In this system of rearing it is most important that the cows 
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be deep milkers. Mr Preutice began his breeding in 1888 with 
a few imported Dutch heifers, and continued to use this milking 
blood in his cows right on to the time of his death ; and, 
although he sometimes used as sires Shorthorn bulls and at 
other times Aberdeen-Angus, after about twenty-five years of this 
inter-breeding the progeny still showed external traces of the 
Dutch blood, and the cows continued to inherit good milking 
capacity. 

This method of breeding and rearing demands a maximum of 
personal supervision. Sometimes a cow proved refractory. The 
remedy for this is to get rid as soon as possible of those which 
refuse to conform to the system. These deep-milking, much- 
handled cows usually make good dairy cows, and a considerable 
proportion of them can ultimately find a good market for this 
purpose. 

Before concluding this account of various types of the natural 
system of rearing, there is still another sufficiently distinct from 
all others to be worth our notice. It differs from the rest inas- 
much as the cows and calves are separated except during the 
time the calves are actually being suckled. It is the most 
intensive form of natural rearing. The writer has seen as many 
as five calves regularly reared on each cow by it. Of course 
well-handled deep-milking cows and good grass are essential, 
and it should be attempted only on good land and under good 
climatic conditions. 

A good illustration of this intensive rearing is provided by 
the practice of Mr James Wyllie, Pathhead, Cockburnspath, who 
for many years reared five calves on each cow, with such success 
that one had only to see them to be convinced of the possibilities 
of the method. In practice Mr Wyllie^s plan was to turn over 
each cow as she calved to the wife of one of his shepherds, 
who was provided with a shed and paddock for the calves, 
and a piece of good old grass close by as a grazing for 
the cows. The cows grazed together, and were brouglit 
in and tied up in a byre adjoining the paddock three 
times daily, and each made to suckle a pair of calves. This 
having been carried through under supervision, the cows were 
immediately turned out again to their grazing, and the calves 
were taught to eat linseed -cake as soon as they were old 
enough to do so. After being suckled for three months the 
calves were weaned and a fresh pair put on. In this way two, 
and then two, and lastly one calf were reared on one cow during 
her lactation period. The shepherd’s wife was remunerated on 
results — so much for each weaned calf. She frequently had five 
cows in the season. This appears to be not only a good plan of 
rearing calves, but also of providing convenient work for women 
anxious to work but who cannot leave home to undertake it. 
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Another instance of the successful practice of this method is 
provided by Mr M. Park of Hoprig, East Lothian, who at present 
is rearing calves by this method. The only modification in 
Mr Park's practice is that his calves are kept during summer in 
his large cattle courts, which otherwise at this season would be 
empty. The cows are brought into an adjoining byre three 
times a day and the calves let in to suckle. 


II. The Artificial System. 

In this system of rearing the calf's food is given entirely 
by hand ; and while the food may difler little from what the 
suckled calf takes for itself, as when calves are reared on whole 
milk, the system presents opportunity for skill in introducing 
great variety both in food and feeding. In fact, it may be said 
that the great variety of feeding-stiiffs, and particularly modern 
knowledge and experience in blending them to meet the re- 
quirements of young animals, has opened up greatly increased 
possibilities in artificial calf rearing. On the other hand, hand- 
feeding opens the door for many accidents such as arise from 
irregularity and carelessness on the part of the attendant, as 
well as from lack of stocksman's eye," which is generally 
keen to observe the first symptoms of trouble. Indeed in 
hand -rearing so much depends on these things that it has 
been said that care and regularity in feeding, along with 
proper preparation of the food, is of far greater importance 
than fine discrimination between foods that are more or less 
suitable. As a matter of fact, if the food is properly prepared, 
and administered skilfully and with regularity, there is con- 
siderable choice of material as a source of nutriment required 
for making a calf meal. In making a selection the more 
important considerations are digestibility and the production 
of a blend of nutriment with the proper balance between the 
nitrogenous and non - nitrogenous nutrients. As regards the 
former, feeding - stuffs containing a low proportion of fibre 
should be preferred, because fibrous foods are generally more 
difficult to digest. Besides, nature's first food for a calf con- 
tains none. In adjusting the balance of the food it will be 
wise again to appeal to nature, and take cow's milk as a guide. 
While no hard-and-fast rules need be observed regarding the 
amount of oil, a fair proportion of the non-nitrogenous part 
of the food should be in this form. These restrictions narrow 
the selection of ingredients for making calf meals to such sub- 
stances as crushed linseed, linseed-cake meal, oatmeal, flour 
or fine wheat thirds, finely ground Indian meal, locust-bean 
meal, and fish meal. Dried separated milk has also been 



174 


CA'rTL® BEARING. 


claimed as a specific ingredient, but it is doubtful if it pos- 
sesses sufficient merit to make it worth the high price that 
is usually put upon it. Condimental spices, while sometimes 
used, do not appear to be necessary, and are of doubtful value. 

Artificial rearing is followed along three more or less dis- 
tinct lines. The young calf may get mostly whole milk for 
three to four months, being taught meanwhile to eat linseed 
or other suitable food. A second line that has been pursued 
somewhat assiduously by modern experimenters is the use of 
either separated or skimmed milk along with some substitute 
for the butter fat removed. And lastly, in dairy districts, 
where milk in any form is considered to be too expensive, 
attempts are made to rear heifer calves for milking stock with 
little or no milk after the first week or two. To these it is 
proposed to add an account of another method, which may 
be regarded as a blend of the first and the last, the object 
being to rear a maximum of good calves on a minimum 
of milk. 


Reariiig on. Whole Milk. 

Whole milk alone has long been regarded as an expensive 
food for calves, and it was partly at least the recognition of 
this that induced many to discontinue the rearing of cattle. 
The numerous calf-rearing experiments that have been con- 
ducted in recent times provide very conclusive evidence of the 
costliness of whole milk as a producer of calf flesh. It has 
generally been used in these tests as a set-off against the 
various foods tried, and the results all demonstrate without 
doubt that whole milk produces live weight on the young calf 
at a very high cost per unit as compared with substitutes. No 
better illustration of this fact can be cited than the experiments 
carried out very thoroughly three years in succession by the 
Department of Agriculture and Technical Instruction for 
Ireland.^ 

In these experiments one lot in each series received whole 
milk, and although it was put at the very low value of 4fd. per 
gallon and fed with moderation and skill, the allowance at no 
time exceeding 1^ gallons per day, the cost of producing, live 
weight increase with it was over 31s. per cwt., whereas with 
the separated milk and substitutes it was about 13s. The 
recent experiments ^ carried out by the Royal Agricultural 
Society of England, and many others, prove the same point 
These experiments all provide equally clear proof that whole 

^ *The Journal of the Dept, of Agriculture and Technical Instruction for 
Ireland,’ vol. v., No. 3, 1905. 

^ See ‘Journal of the Royal Agricultural Society of England,’ vol. 75, 1914. 
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milk takes the lead in making good calves. The doubtful point, 
one of great practical importance, appears to be whether the 
favourable start given by the whole milk is an impetus that 
carries the calf more successfully through life, or whether it 
amounts merely to so many extra pounds produced in calfhood 
at an extra cost. When experimental feeding is continued 
after weaning, as it has been done in several cases, the whole- 
milk calves generally maintain the lead obtained in calfhood, 
and the question at issue is — do they turn the food they receive 
in after life to better account and thrive better ? Many practical 
people, judging by appearance, are inclined to maintain that 
they do. In order to teat this point, some experiments have 
been continued after the calves were weaned, and it has been 
found that calves reared on whole milk generally maintain the 
lead right through to the fattening period ; but although in some 
cases whole-milk calves have proved better thrivers, the experi- 
mental evidence on the whole points to the conclusion that those 
reared on separated milk and substitutes are in no way so im- 
paired by their rearing that in ordinary circumstances of after life 
do they lose much of the saving effected by the use of substitutes 
in rearing them. Any evidence to the contrary seems rather 
to warrant the presumption that the substitutes have not been 
skilfully used. Indeed, investigations afford much support to 
the view that with skill and proper care, whole milk, or even 
any large quantity of milk of any kind, is not essential in calf 
rearing; but notwithstanding many experiments there is still 
much uncertainty about the best substitutes. 


Separated Milk and Butter Fat Substitutes, 

Skim milk would be used, more or less, in calf rearing as 
early as any attempt was made to bring up calves by artificial 
means ; and while there is no doubt about its value as a food, 
the rapid changes which milk undergoes on keeping leads to 
great variety in the results obtained from its use, and to the 
production of many badly reared calves. Skim milk is still in 
use on many farms ; and where due care is taken to keep the 
milk sound and wholesome, and to use it with care and 
moderation while it is still fresh, it is one of the best foods for 
calves, especially when used with a little linseed-meal. 

Skim milk has the advantage of still containing about 25 per 
cent of the original butter fat, and it is the more digestible part 
of it, being the smaller fat globules. On the other hand, the best 
butter fat for making butter is the large globules which with 
proper handling rise quickly to the surface of the mUk. 
Probably too great anxiety to get a larger yield of butter leads 
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to allowing the milk to stand for more than ten or twelve 
hours, with the result that changes take place which profoundly 
affect the quality of the milk. This, along with carelessness in 
the feeding, brings about digestive troubles which, as a rule, are 
the cause of the variable results obtained with a food that 
should never fail. But be this as it may, in recent times at- 
tention has been concentrated on the use of machine-separated 
milk rather than hand-skimmed milk. This food when produced 
on the farm has the merit of being uniform in quality, and 
stands a chance of being fed at a more uniform temperature 
than skim milk ; but it suffers from the drawback of contain- 
ing little butter fat, and a great deal of research has been con- 
ducted with the object of finding the best substitute for the 
butter fat. 

Generally speaking, calf rearers do not have an exalted 
opinion of separated milk. As a rule, those unacquainted 
with its composition and proper use are inclined to judge it by 
its appearance compared with whole milk. This, however, is 
a mistaken idea. Calf rearers should realise that separated 
milk, although poor and watery in appearance, is by no means 
a poor food. The separator removes practically nothing but 
the fat, which is not the most important ingredient from the 
point of view of calf rearing, and therefore separated milk 
contains all the other valuable constituents in the proportion 
and in the same condition as they are in whole milk. Failure 
to grasp this point, along with a low opinion generally of its 
merits, has led many to try to make up for what they conceived 
to be want of quality by means of a more liberal quantity, and 
this has led to not a few failures in its use ; for the excess of 
nitrogenous food provided in this way speedily leads to stomachic 
trouble, with the result that the calves cease to thrive and 
become pot-bellied. The cardinal principle in the successful 
utilisation of separated milk for calf rearing is to use it sound 
and fresh, restricting the quantity to what would be allowed 
were the calves being reared on whole milk. Used in this way 
it is an ample and excellent source of the protein, carbohy- 
drates (milk sugar), and mineral matter required by the calf, and 
also provides the peculiar dietetic influence which appears to be 
inherent in milk as an article of diet, particularly for young 
animals. What is wanted is a substitute for the fat that has 
been removed. 

Oil Substitutes. 

In the search for a substitute for the butter fat of milk, a 
much favoured line of investigation has been the trial of 
various oils. The most favoured of them appears to have been 
cod-liver oil. Probably its use as human food, and the belief 
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that it would be more digestible in the economy of the calf 
than vegetable oils, have had some influence in the partiality 
for it. In experiments it has given good results repeatedly, 
and has the further advantage of being easily used ; but favour- 
able as these factors are, recent research shows that cod-liver 
oil has no monopoly of being specially suitable for calf 
rearing. The experiments^ conducted recently by Professor 
Hendrick, in which cotton -seed oil was tested against cod- 
liver oil, show that a vegetable oil may also be used with 
success in calf rearing. Oils, however, although suitable and 
economical for calf rearing, are all open to the objection that 
they can be used only in very limited quantities. They are no 
full substitute for the butter fat that has been removed from a 
calf s ration of milk, for a calf can seldom take more than two 
ounces of cod-liver oil per day, and in a gallon and a half of 
whole milk it usually gets half a pound or more of butter fat. 


Meal or Grain SuhstitiUcs, 

The most useful idea that recent experimental work in calf 
rearing has provided is not the great value of oils, but rather the 
possibility of meeting the calf’s requirements by means of meals 
derived from grain — that is, of making the starch of cereals take 
the place of a considerable part of the butter fat of milk. By 
this means it is possible to put more nutriment into the calf and 
to make greater progress than with oil substitutes, which, if 
used freely, readily bring about too great laxity in the passage 
of the bowels. Among the first experiments on a large scale 
to demonstrate this point were those by the Department of 
Agriculture and Technical Instruction for Ireland, to which 
reference has already been made. In these experiments Indian 
meal easily surpassed cod-liver oil, both in the actual amount 
of increase produced and in the cost per cwt. Also a meal 
mixture composed of two parts by weight of Indian meal, two 
parts of oatmeal, and one part of pure ground flax seed, proved 
very strikingly to be the best of the substitutes tried in these 
investigations. Then again, in another recent experiment 
already referred to as having been conducted by the Royal 
Agricultural Society of England with the object of finding 
how separated milk could best be utilised in calf rearing, the 
best results were obtained with crushed oats. 

The favourable results that have been obtained with grain 
meals as a substitute for butter fat may be said to be as remark- 
able as they were unexpected. It is quite true that many 

^ * Transactions of Highland and Agricultural Society,’ vol. zzv., Fifth Series, 
1013, p. 259. 
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attempts have been made in dairy districts to rear calves with 
calf meals or grain rations, but in that case the circumstances 
made the calf rearer aim at a substitution for milk rather than 
for butter Jat, and the experience in that line, speaking gener- 
ally, scarcely led any one to think of the suitability of the grain 
ration as a substitute for butter fat. 


The Possibilities of a Compromise, 

The interpretation of experimental calf feeding as outlined 
above, and particularly the circumstances of the east and south- 
east of Scotland, suggested to the writer some time ago the idea 
of a compromise. In the district referred to one of the greatest 
objections to calf rearing by artificial means is a somewhat 
exaggerated idea of the amount of milk, either separated or 
whole, that is essential. It is supposed that in order to rear 
many calves a considerable number of cows must be kept. In 
this connection reference may be made to the calf rearing 
described in Leaflet No. 142 of the Board of Agriculture and 
Fisheries, which has been recently recommended by the Board 
of Agriculture for Scotland in connection with increased pro- 
duction of food. According to the method outlined in that 
leaflet, 400 gallons of milk, either whole or separated, is used 
for each calf, so that the output would be limited to about 
one calf and a half to each cow. In the east of Scotland, and 
no doubt in other districts where dairy Shorthorns are kept, 
many good calves are available for rearing, but few farmers 
see their way to keep cows for this purpose. If the farmers 
are to undertake the rearing of them, some method must be 
devised for doing it with a minimum of milk. Moreover, the 
method of handling the milk must be simple, because in many 
cases this will have to be undertaken by the man in charge of 
the cattle. This practically precludes any system in which the 
milk is not used up at once. 

After rearing calves tentatively for a few years with the 
object of overcoming the difficulties referred to, the writer con- 
ceived the idea of limiting the milk to 100 gallons of whole 
milk per calf. This limitation of course makes it possible, with 
a good milch cow, to rear about eight calves per cow. No diiSfi- 
culty has been experienced, and last season the writer actually 
reared sixteen calves on less than the milk of two cows ; and 
Mr George Bertram Shields, experimenting in the same direc- 
tion, at Dolphingston, Tranent, has for two or three years in 
succession reared and brought forward to the grass ten spring 
calves on the milk of one cow, along with calf meal, cake, and 
grain. 
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Scheme for Hearing Calves on 100 Gallons of MiJIc, 

The scheme worked out and followed by the writer is as 
follows : — 



Sweet Milk. 


Gallons 

Gallons 


daily. 

weekly 

let week 
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44 
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44 
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34 
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34 
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• 2 

34 
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3l 
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100 

Calf meal — 




Li I] seed -cake meal 
Crushed linseed . 
Wheat parings . 
Locust-bean meal 


Linsecd-take and Bran 
Gruel. or Biuisj-d Oats 


Pints 

Pints 

Lb Lb. 

daily 

weeklj. 

daily weekly. 

H 

10 

: : 

2 

14 

_ _ 

3 

21 

- 

3 

21 

- - 

3 

21 

i 

4 

28 

1 

4 

28 

1 24 

4 

28 

4 34 

5 

35 

1 34 

6 

42 


6 

42 

1 4 

4 

28 

1 7 

4 

28 

1 7 

4 

28 

1 7 


374 

43 


= 47 gallons giuel. 


= 88 lb. 

. calf meal. 


4 parts 
2 parts 
1 part 
1 part 


Calf gruel — 

Make 2 to 3 lb. of the calf meal into a paste with 1 quart of cold 
water, and add 1 gallon of boiling water. Feed at blood heat, and 
allow I oz. salt per calf per day. 


The milk and gruel are fed in equal quantities, three times 
daily, up to 8 or 9 weeks. Then at twice daily, making the 
cake and corn the third meal. Good sweet hay should be 
allowed from 4 weeks onward, and sliced turnips or grass 
according to season as soon after as the calf cares to eat them. 
After 16 weeks the calves may be weaned and go to grass, and 
continue to receive 1 to 2 lb. of a mixture of concentrated food. 
If in winter sliced turnips and hay should be given, along with 
to 2 lb. of a mixture of linseed-cake and bran, bruised oats, 
or other suitable food. With backward calves it may be ex- 
pedient to continue gruel and a small quantity of milk longer. 
After weaning, the rations used are as follows : — 
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6 months calves — 

At grass, — 1-2 lb. of mixture of linseed-cake, bran, bruised oats or 
dried grains. 

In house , — Concentrated food as on grass, and about 14-21 lb. 
turnips and 7 lb. hay. 

9-12 months calves — 

At grass , — 3 lb. of mixture of concentrated feeding-stuff. 

In house , — 3 lb. of mixture of concentrated feeding-stuff, with 4 lb. 
cut hay and 6-7 lb. oat straw and 28-42 lb. turnips. 

Good calves should be between 6 and 7 cwt. at 12 months. 

The Governors of the Edinburgh and East of Scotland College 
of Agriculture recently undertook an experiment in calf rearing, 
which is being conducted according to this scheme at the College 
Farm, Dreghorn Mains. Two good dairy Shorthorn cows were 
got for this purpose, and the experiment was commenced in 
January with good non-pedigree Shorthorn calves, which were 
obtained direct from the north of England. Four were secured 
on 14th January, two were taken in on 21st January, and others 
followed as required until in April there were twelve. Eight 
were weaned and ready to go to grass in May. The calves have 
thriven well, and the weights of the first six, which are given 
here, indicate the results that can be obtained by this method 
of rearing. The calves were about a week old when received 
direct from Westmoreland, and would average about 80 lb. 
each. The increases made during the first three months of the 
experiment were as follows : — 


No. 

Received, 

Increase on 
Feb. 14. 

Increase on 
March 13. 

Increase on 
April 10. 

Total Weight, 
April 10. 

Average L.W.I. 
per head per day. 

1 

Jan. 14 

52 lb. 

48 lb. 

44 lb. 

221 lb. 

167 lb. 

2 


63 „ 

42 „ 

34 „ 

219 „ 

1-64 „ 

3 

99 

37 „ 

44 „ 

46 „ 

o 

(M 

1-61 „ 

4 

99 

72 „ 

49 „ 

39 „ 

240 „ 

1-90 „ 

6 

Jan. 21 

42 „ 

42 „ 

36 „ 

200 „ 

1-66 „ 

6 

99 

38 „ 

37 „ 

37 „ 

192 „ 

1-45 „ 


The experiment is still in progress, and no doubt will provide 
useful information when completed. The writer is indebted to 
the Governors of the College for permission to make use of 
these figures; he also desires to gratefully acknowledge the 
assistance rendered by others named in tins article. 
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Thirteenth Year — Eecords op 26,572 Cows. 

By WILLIAM STEVENSON, B.Sc., N.D.A., N.D.D., Superintendent of Milk 
Records to the Scottish Milk Records Association. 

Systematic Milk Recording in Scotland was continued in 1915 
on the same lines as in 1914 and previous years. The work 
was carried on under the direction of The Scottish Milk Records 
Association as in 1914. 

The Association in 1915 consisted of the following members: — 

Name and Address. Body Represen te<l. 

Mr J. S. Paterson, Quhyte woollen, f Annandale Milk Record 
Lockerbie \ Society. 

Mr J. W. Inglis, Oakbank, Lamlash ^^S^^iet^^^^ Record 

Mr William Niven, Smithstone, Maybole | ^^Record Sodety 
Mr W. D, M'Cubbin, Lochlands, Maybole | 

Mr John Young, Skerrington Mains, Hurl- ( Central Ayrshire No. 1 
ford \ Milk Record Society. 

Mr William Taylor,. Fortacres, Dundonald | ^^Mifk Re^^^Sodetjf 

Mr James Symington, Kersepark, Holly- f Coy 1 ton and District 
bush ( Milk Record Society. 

Mr John Sloan, Creoch, New Cumnock | Record 

Ik* A v All A -AT 1 TY 1 . A f DumbartoDshire Milk 

Mr A. Y. Allan, Aitkenbar, Dumbarton j Record Society 

^ ^ -Til. f Dumfries and District 

Mr James Osborne, Ryemuir, Lochmaben | 

Mr John Murray, Kilfillan, Glenluce { 

Mr William Middlemas,Town Clerk’s Office, f Fenwick (High) Milk 
Kilmarnock ( Record Society. 

Mr David Sillars, Low Todhill, Fenwick | ^ciety 
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Name and Address. 


Body Represented. 


Mr J. W. Miller, Earlseat, West Wemyss | I^®cord 


Mr J. Finnie, Camphill, Dairy 


“John Speir” Milk 
Record Society. 


Mr William Taylor, Mulindry, Bridgend, f Kintyre and Islay Milk 
Islay ( Record Society. 

Mr Robert Baton, Mains of Airies, Stran- J Kirkcolm and District 
raer ( Milk Record Society. 


Mr John M*Caig, Belmont, Stranraer 


j Kirkcolm and Leswalt 
( Milk Record Society. 


Mr W. M. Menzies, Estate Office, Artlwell, f 

Stranraer j d • i. 

V Society. 

Mr Gavin Hamilton, British Linen Bank, f Lesmahagow Milk Re- 
Lesmahagow ( cord Society. 

Lower Wigtownshire 


Mr James Barr, Glasnick, Kirkcowan, 
Newton Stewart 


(Newton Stewart 
District) Milk Re- 
cord Society. 

Mr Alex. Edgar, Chapelheron, Whithorn { RloSTcfety! 


Mr William Wallace, Auchenbrain, Mauch- j Mauchline Milk Record 
line ( Society. 

Mr Tho... B.„, H.b.U.a, Mo„k.o„ { sSj! 

Mr David Goldie, Little Shewalton, Irvine -f Milk Re 

' ’ ( cord Society. 

Mr James Moffat, Gateside, Sanquhar { 

Mr John A. Carlyle, 2 Addison Place, f North of Scotland Milk 
Arbroath | Record Society. 

Mr John Jamieson, Langholm, Ochiltree | I^®cord 

{ Renfrewshire (Lower 
Ward) and Bute 
Milk Record Society. 

{ Renfrewshire (Upper 
Ward) Milk Record 
Society. 
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Name and Address. 

Major J. A. Houison - Craufurd, Dunlop 
House, Dunlop 

Mr J. G. M‘Myn, Kirkhouse, Kirkbean, by 
Dumfries 

Mr H. W. B. Crawford, Chapmanton, 
Castle-Douglas 

Mr W. P. Gilmour, Balmangan, Kirk- 
cudbright 

Mr John Paterson, Woodend, Balfron 

Mr Thomas Clement, of Netherton, 64 
Albion Street, Glasgow 

Mr James Howie, Hillhouse, Kilmarnock 

Mr Thomas C. Lindsay, Aitkenbrae, 
Monkton 

Mr A. W. Montgomerie, Lcssnessock, 
Ochiltree 

Mr Matthew Bowie, Blackbyres, Barrhead, 
near Glasgow 

Mr Hugh Brown, Colton Mains, Dunferm- 
line 

Mr F. N. M, Gourlay, of Milnton, Tynron, 
Thornhill 

Mr K. W. R. Mackenzie, of Earlshall, 
Leuchars, Fife 

Mr Alex. Cross, of Knockdon, 19 Hope 
Street, Glasgow 

Mr John M‘Caig, Belmont, Stranraer 

Sir Hugh Shaw Stewart, Bart., of Ard- 
gowan, Inverkip 

Major J. A. Houison -Craufurd, Dunlop 
House, Dunlop 

Mr Charles M. Douglas, of Auchlochan, 
Lesmahagow 

Principal W. Q. R. Paterson, 6 Blythswood 
Square, Glasgow 

Mr Wm. Bruce, 13 George Square, Edin- 
burgh 

Mr David Dow, Balmanno, Bridge of Earn 

Mr Alex. M'Callum, 13 George Square, 
Edinburgh 


Body Represented. 

Stewarton and Dunlop 
Milk Record Society. 


i Stewartry of Kirkcud- 
f bright Milk Record 
t Society, Circuits 1 , 
1 2, and 3. 


Stratheiidrick, Kirkin- 
tilloch and District 
Milk Record Society. 


The Ayrshire Cattle 
Herd-Book Society. 


i The British Holstein- 
> Friesian Cattle 
I Society. 


The Shetland Cattle 
Herd- Book Society, 


^The Highland and 
Agricultural Society. 


f The West of Scotland 
r Agricultural College. 


The Edinburgh and 
► East of Scotland Col- 
lege of Agriculture. 
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Name and Address. 


Body Represented. 


Mr G. G. Esslemont, Union Street, 
Aberdeen 

Professor Hendrick, Marischal College, 
Aberdeen 

Dr J. F. Tocher, 41 J Union Street, Aberdeen 


I The North of Scotland 
V College of Agri- 
I culture. 


Mr John Drysdale, 6 St Andrew Square, ^ 

Edinburgh > Co-opted Members. 

Mr James Dunlop, Strathblane, Prestwick j 


Chairman — Mr Charles M. Douglas. 


The following are the principal members of the staff : — 

Secretary and Treasurer — Mr John Howie. 

Superintendent — Mr William Stevenson, B.Sc.. N.D.A., N.D.D. 
Assistant- Superintendent — Mr William Lennox, N.D.D. 


Administration, 

In 1915, as in previous years, the Association's milk record- 
ing was administered through Local Milk Record Societies. 
The grant for milk recording from the Development Fund of 
not more than £2000, obtained through the Board of Agriculture 
for Scotland in 1914, was continued in 1915 on the same con- 
ditions as formerly, with the exception that no Milk Record 
Society that had received grants from the Development Fund 
or other sources for four years was eligible for further assistance 
from the Fund. In 1914 all local societies of more than two 
years' duration received a grant of £10 ; but the Development 
Commissioners considered that farmers who had already had 
their cows tested for four years or longer ought to be fully 
alive to the pecuniary benefits of the scheme, and to be willing 
to continue with the assistance of the organisation and other 
benefits offered by the Association, without the inducement of 
a direct money grant from public funds. 

The Ayrshire Cattle Herd -Book Society continued their 
grant of £40 to the Association. 

Grants were allocated to local societies on the following 
scale : — 

(a) To societies in their First Year. — An annual grant of £35, 
and the hire of the necessary milk-testing appliances 
free of annual charge; the society to upkeep the 
apparatus in good condition, 
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(b) To societies in their Second Year. — An annual grant of 

£36. 

A full grant to be given for tests at intervals of 
not more than 21 days ; 75 per cent thereof for tests 
at intervals of from 21 to 28 days ; no grants to be 
given where the intervals between the tests exceed 
28 days. 

(c) To societies in their Third or Fourth Year. — An annual 

grant of £10. 

Owing to the resignation of members at the end of 1914, 
mainly on account of the war, five local societies intimated that 
they were unable to continue as separate societies in 1915. 
Three new societies were, however, formed during the year — 
viz., Ayr and Stair, Dumfries and District, and The North of 
Scotland, and members of discontinuing societies amalgamated 
to form other two societies. Thus, for the five societies dis- 
continuing at the end of 1914, other five societies were obtained 
in 1915. 

The total number of milk record societies in 1915 was 35, 
and 35 trained recorders were constantly employed during the 
greater part of the year, compared with 36 in 1914, the differ- 
ence being accounted for by the fact that the Stewartry County 
Society, which formerly employed four recorders, arranged for 
each of their recorders to test a larger number of cows, so that 
in 1915 three recorders in the Stewartry tested the same 
number of herds as the four recorders in 1914. The total 
number of herds tested in 1915 was 642, compared with 641 in 
1914. The total number of cows tested in 1915 was 26,572, 
compared with 26,424 in the previous year. 


The following is a list of the Milk Kecord Societies which 
operated in 1916, with the name and address of the secretary 
of each society : — 


Name of the Society. 
Annandale 
Arran 

Ayr and Stair . 
Carrick 

Central Ayrshire No. 1 
Central Ayrshire No. 2 
Coylton and District . 
Cumnock . 
Dumbartonshire 
Dumfries and District 


Secretary. 

Mr John Henderson, Banker, Lockerbie. 

Mr James Bone, jun., Glenkiln, Lamlash. 
Mr Quin tin Dunlop, Greenan, Ayr. 

Mr John Stevenson, jun., Balig, Ballantrae. 
Mr James Howie, Hillhouse, Kilmarnock. 
Mr William Taylor, Fortacres, Dundonald. 
Mr William Logan, Southcraig, Patna. 

Mr Alex. Arthur, Benston, New Cumnock. 
Mr John Bilsland, Quay Place, Dumbarton. 
Mr John Henderson, Banker, Lockerbie. 
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Name of the Society. 

Donragit . 

Fenwick (High) 
Fenwick (Laigh) 

Fife 

** John Speir ” . 
Kintyre and Islay 
Kirkcolm and District 


Kirkcolm and Leswalt 
Kirkmaiden & Stoney- ' 


kirk 
Lesmahagow 


•{ 


Lower Wigtownshire 
(Xewton Stewart > 
District) j 

Lower Wigtownshire ) 
(Whithorn District) ) 
Mauchline 

Monkton and District 

Montgomerie 

Nithsdale 


North of Scotland 


Ochiltree 


■{ 

} 


Renfrewshire (Lower 
Ward) and Bute 
Renfrewshire (Upper \ 
Ward) J 

Stewarton and Dunlop 
Stewartry Nos. 1, 2, 
and 3 

Strathendrick, Eirkin- ) 
tilloch, and District j 


■} 


Secretary. 

Mr T. Campbell Gilmour, Estate Office, 
Dunragit. 

Mr James Mather, Low Gainford, Fenwick. 
Mr William Jack, Tannacriof, Kilmarnock. 
Mr Wm. Macniven, Royal Bank, Kirkcaldy. 
Mr William Longwill, Hawhill, Dairy. 

Mr A. S. Paterson, Royal Bank, Campbeltown. 
Mr James A. Gilmour, Southcairn, Stranraer. 
Mr John M*Caig, Belmont, Stranraer. 

Mr William Findlay, Caimhandy, Ardwell. 

Mr Gavin Hamilton, British Linen Bank, 
Lesmahagow. 

Mr William Christison, Barglass, Kirkinner. 

Mr William Christison, Barglass, Kirkinner. 

Mr Wm. Wallace, Auchonbraln, Mauchline. 
Mr William Howie, Brieryside, Monkton. 
Mr David Goldie, Little Shewalton, Irvine. 
Mr John Henderson, Banker, Lockerbie. 

Mr J ohn A. Carlyle, 2 Addison Place, 
Arbroath. 

Mr A. W. Montgomerie, Lessnessock, Ochil- 
tree. 

Mr Alex. Blair, 40 Rue End Street, Greenock. 

Mr J. Campbell Murray, 216 West George 
Street, Glasgow. 

Mr John Littlejohn, Buistonend, Kilmaurs. 
Mr Patrick Gifford, Solicitor, Castle-Douglas. 

Mr John Paterson, Woodend, Balfron. 


Season 1915. 

The following table shows for each Society the number of 
members, the number of cows tested, the interval between the 
tests, and the duration of the recording season : — 
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Name of the Society. 


1. Annandale 

2. Arran .... 

3. Ayr and Stair . 

4. Garrick .... 

5. Central Ayrshire, No. 1 

6. Central Ayrshire, No. 2 

7. Coylton and District . 

8. Cumnock .... 

9. Dumbartonshire 

10. Dumfries and District 

1 1 . Dunragit .... 

12. Fenwick (High) 

13. Fenwick (Laigh) 

14. Fife .... 

15. **JohnSpeir” . 

16. Kintyre and Islay 

17. Kirkcolm and District 

18. Kirkcolm and Leswalt 

19. Kirkmaiden and Stoneykirk 

20. Lesmahagow 

21. Lower Wigtownshire (New- 

ton Stewart District) 

22. Lower Wigtownshire (Whit- 

horn District) 

23. Mauchline 

24. Monkton and District 

25. Montgomerie 

26. Nithsdale .... 

27. North of Scotland 

28. Ochiltree .... 

29. Kenfrewshire (Lower Ward) 

and Bute 

30. Kenfrewshire (Upper Ward) 

31. Stewarton and Dunlop 

32. Stewartry, No. 1 

33. Stewartry, No. 2 

34. Stewartry, No. 3 

35. Strathendrick, Kirkintilloch, 

and District . 

Total No. . 


No. of 
Members. 

Number 
of Cows 
Tested. 

Interval 
between 
Tests, in 
days. 

Duration 
of Re- 
cording 
Season, 
in weeks. 

23 

967 

27 

52 

27 

227 

28 

38 

17 

676 

21 

52 

16 

717 

21 

52 

17 

684 

21 

52 

18 

670 

21 

52 

17 

486 

20 

52 

18 

620 

21 

52 

17 

717 

20 


19 

740 

21 

52 

15 

1042 

21 

51 

18 

646 

21 


17 

754 

21 

52 

17 

734 

20 

52 

26 

719 

28 

52 

24 

951 

28 

42 

15 

951 

21 

52 

17 

947 

21 

51 

19 

1465 

27 

46 

23 

694 

28 

52 

13 

610 

17 

48 

15 

826 

19 

48 

17 

643 

20 

52 

13 

598 

21 

52 

25 

857 

28 

52 

23 

1001 

27 

52 

5 

206 

28 

40 

18 

476 

20 

52 

17 

466 

21 

52 

16 

695 

20 

52 

23 

886 

28 

52 

20 

1177 

27 

52 

21 

1131 

28 

52 

19 

1129 

24 

52 

17 

464 

21 

52 

642 

26,572 
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Definitions. 

The milk records compiled by the Association are records of 
the estimated quantity of milk produced by each cow in a 
separate lactation and of the estimated percentage of milk-fat 
contained in the milk. For convenience a gallon of milk is 
reckoned as 10 lbs. A gallon of milk of average quality 
weighs almost exactly 10 J lbs. The following further par- 
ticulars concerning each record are also given, wherever 
possible : — 

Name of cow, byre number, and herd-book number. 

Sire of cow, and herd-book number of sire. 

Dam of cow, and herd-book number of dam. 

Age of cow at opening of record. 

Date of calving precediug‘opening of record. 

Number of weeks in milk. 

Date of next calving after record closed. 

The following particulars of the preceding record are appended 
to each record, where available : — 

Date of calving preceding opening of record. 

Quantity of milk in gallons. 

Percentage of fat in milk. 

Number of weeks in milk. 

The milk yields were estimated in respect of quantity and 
milk-fat percentage from the results of systematic periodic 
tests by trained recorders. The recorders visited the farms for 
this purpose at intervals varying from 14 to not more than 28 
days, and each day of visit was regarded as the middle day 
of the period covered by the visit. Milk records estimated in 
this way approximate closely to the actual milk yields. 

Classification of Records. 

The records were classified into three groups for cows and 
heifers respectively, on the same basis as in the last five annual 
reports. Experience has confirmed the view that a very 
useful comparison is obtained by reckoning the yields at their 
estimated equivalent in milk of 1 per cent of milk-fat. Such 
a comparison takes into consideration both the quantity and 
quality of the milk. 

Cows with a milk record equivalent to not less than 2500 
gallons at 1 per cent of fat, and heifers with a milk record 
equivalent to not less than 2000 gallons at 1 per cent of fat, 
were grouped into Class I. Cows and heifers with milk records 
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of less than two-thirds of these amounts — i.e., 1660 and 1330 
gallons respectively — were grouped into Class III. 

The following short table shows the corresponding values of 
these yields in fairly good milk of 3*5 per cent milk-fat : — 


Class. 

Yield in Milk of 

1 Per Cent Fat. 
(Gallons.) 

Corresponding Yield in 
Milk of 3 ‘5 Per Cent Fat. 
(Gallons.) 

Cows in Class I. 

Not less than 2500 

714 

Heifers in Class I. . 

Not loss than 2000 

571 

Cows in Class III. . 

Less than 1660 

474 

Heifers in Class III. 

Less than 1330 

380 


All cows and heifers with milk yields falling between these 
limits would come into Class 11. Such animals naturally 
claim less attention than the good milkers or the obviously 
unprofitable animals. In order to economise space, particulars 
of their records are not included in this report. 

It should always be kept in mind, when making a comparison 
of cows in different districts, that the different conditions of 
soil and climate and the different methods of dairying prac- 
tised have a considerable influence on the milk yields, and that 
therefore milk yields alone do not necessarily indicate the 
true relative inherent or hereditary milking qualities of the 
animals. But the authenticated milk records compiled by the 
Association ought to be of inestimable value to breeders and 
owners of dairy cows if properly interpreted. 

Milk Kecobd Societies approved by The Scottish Milk 
Eecords Association in 1915. 

Annandale Milk liccoi'd Society, 

This society was in its fourth year, and consisted of 23 mem- 
bers, as in the three previous years — the maximum number that 
could be conveniently served by one recorder on a 27 days’ 
circuit. The number of cows tested was 967. Several other 
farmers in the district who desired to commence milk recording 
could not be provided for in the existing society, but were 
ultimately accommodated in the new Dumfries and Districts 
Society. 
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On some of the farms in this district milk is produced for 
direct sale, and cows calve at all seasons of the year. On other 
farms cheese is made during the summer months, and most of 
the cows calve in spring. 

Eecording was carried on throughout the whole year, the 
recorder visiting each farm at intervals of 27 days. One 
advantage of 27 as compared with 28 days tests is that each 
member has the visit of the recorder on a different day of the 
week on each round. 

Of the 967 cows and heifers tested by this society, 508 cows 
and 213 heifers were included in Class I., and 14 cows and 9 
heifers in Class III. Thus, of the total cows and heifers 
tested, 75 per cent were placed in Class T. and 2 per cent in 
Class III., an improvement of no less than 17 per cent and 
2 per cent respectively from 1914. 

Arran Milk Record Society. 

This society was in its third year. The operations of the 
society were confined entirely to the island of Arran. Most 
of the dairy herds in Arran are very small, and in 1914 the 
Arran Society had considerable difficulty in carrying on the 
recording owing to the relatively high cost per cow. A special 
effort was made to enrol more members, and the membership 
was ultimately increased from 19 in 1914 to 27 in 1915. In 
some cases two small herds were tested by the recorder in one 
day. The number of cows tested was 227, an average of only 
8*4 cows per member, but an increase of 28 cows from 1914. 

In Arran milk is produced almost entirely for direct sale, 
chiefly for summer visitors, and most of the cows calve in the 
late spring. Butter is made when the milk is not all required, 
and on at least two of the larger farms cheese is made during 
summer. 

The records dated from 13th March and covered a period 
of thirty -eight weeks. The recorder visited each farm at 
intervals of 28 days. 

Of the 227 cows and heifers tested by this society, 13 cows 
and 1 heifer were included in Class I., and 23 cows and 14 
heifers in Class III. Thus, of the total cows and heifers 
tested, 6 per cent were placed in Class I. and 16 per cent in 
Class III. 

Ayr and Stair Milk Record Society, 

This society was in its first year. The number of members 
was 17, one less than the full membership for a society con- 
ducting 21 days tests. A convenient rearrangement of members 
was effected with the five neighbouring societies in the 
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Maucliliiie, Cumnock, Ochiltree, Coylton, and Carrick districts, 
and a more compact society was formed than would otlierwise 
have been possible. These six societies remain affiliated for 
the purpose of redistribution of members whenever necessary 
in order to avoid overlapping of circuits. The number of cows 
tested was 676. 

On some of the farms in this district cheese is made during 
the summer months. On other farms milk is produced for 
direct sale, and a considerable proportion of the cows calve in 
autumn or winter. 

Eecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 676 cows and heifers tested by this society, 230 cows 
and 98 heifers were included in Class I., and 30 cows and 7 
heifers in Class III. Thus, of the total cows and heifers tested, 
49 per cent were placed in Class I. and 5 per cent in Class III. 


Carrick Milk Record Society, 

This society was in its eighth year. The number of members 
was 16, one less than in the previous year. But this was due 
to the rearrangement of members on the formation of the new 
Ayr and Stair Society in the adjacent district. Two of the 
herds, however, required two days’ testing on each visit, so 
that the recorder was fully employed for 18 days on each 21 
days circuit. The number of cows tested was 717. 

The members of this society were widely scattered from 
Maybole to beyond Ballantrae. On most of the farms cheese 
is made during the spring and summer months, but on some 
of the farms nearer to railway stations milk is produced for 
direct sale. Cows calve at all seasons, but the majority calve 
in spring. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 717 cows and heifers tested by this society, 191 cows 
and 77 heifers were included in Class I., and 59 cows and 2 
heifers in Class III. Thus, of the total cows and heifers tested, 
37 per cent were placed in Class I. and 9 per cent in Class III., 
an improvement of 1 per cent in each class from 1914. 


CerUral Ayrshi/re No, 1 Milk Record Society, 

(Hurlford, Galston, and Newmilns Districts.) 

This society was in its eighth year. The 18 original members 
in 1908 were widely scattered from near Ayr to beyond 
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Kilmarnock, but since 1913, owing to the formation of other 
two societies in Central Ayrshire, the No. 1 Society has been 
confined chiefly to the Hurlford, Galston, and Newmilns 
districts. The number of members in 1916 was 17, one less 
than the full membership of the society. The number of cows 
tested was 684. 

On most of the farms milk is produced for direct sale, but in 
a few cases cheese is made during the summer months. On 
the majority of the farms cows are calving at all periods of 
the year. 

Kecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 684 cows and heifers tested by this society, 264 cows 
and 70 heifers were included in Class L, and 45 cows and 3 
heifers in Class III. Thus, of the total cows and heifers tested, 
49 per cent were placed in Class I. and 7 per cent in Class III., 
compared with 60 per cent and 6 per cent respectively in 
1914. 


Central Ayrshire No. 2 Milk Record Society. 

(Craigie and Dundonald Districts.) 

This society was confined chiefly to the districts of Craigie 
and Dundonald in Central Ayrshire. The society was in its 
third year. The number of members in 1916 was 18, the same 
number as in the two previous years, and the full membership 
of the society. The number of cows tested in 1915 was 670. 

A number of the members of this society sell milk all the 
year round ; a few make butter, and a considerable proportion 
make cheese during the spring and summer months. Cows 
calve at all seasons, but the most of them calve in the spring 
months. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 670 cows and heifers tested by this society, 224 cows 
and 79 heifers were included in Class I., and 43 cows and 7 
heifers in Class III. Thus, of the total cows and heifers tested, 
45 per cent were placed in Class I. and 7 per cent in Class III.; 
an improvement of 4 per cent and 2 per cent respectively 
from 1914. 

Coylton and District Milk Record Society. 

This society was in its second year. There was a consider- 
able change in the membership of the society in 1916, owing 
to the formation of the new Ayr and Stair Society in the 
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adjacent district. The former Stair members, and a few others, 
were transferred to the new society, while new members in the 
more immediate neighbourhood were taken into the Coylton 
and District Society. The society agreed to change the in- 
terval between tests from 21 days in 1914 to 20 days. Test- 
ing at intervals of 20 days offers several advantages. Each 
member has the visit of the recorder on a different day of the 
week on each round, while the interval between tests is not 
unduly long so as to interfere with the reliability of the 
records; also calculating is simplified, as each half pound of 
milk daily represents one gallon in 20 days. The number of 
members in 1916 was 17, the full membership for a society 
conducting 20 days tests. The number of cows tested was 486. 

On most of the farms in this district cheese is made during 
the summer season. On a few of the farms milk is produced 
for direct sale all the year round. 

Eecording was continued throughout the whole year. The 
recorder visited each farm at intervals of 20 days. 

Of the 486 cows and heifers tested by this society, 305 cows 
and 106 heifers were included in Class I., and 6 cows and 2 
heifers in Class III. Thus, of the total cows and heifers tested, 
85 per cent were placed in Class I. and 2 per cent in Class ITT. ; 
an improvement of no less than 23 per cent and 2 per cent 
respectively from 1914. 

The Coylton and District Society had the distinction of 
having the largest percentage of cows eligible for Class L 
of all the societies in 1915. In 1914 this distinction was 
shared by the Ochiltree Society and the Mauchline Society. 

Cummck Milk Record Society. 

The Cumnock Society is one of the two milk record societies 
in Scotland which have operated continuously since 1905, and 
have completed eleven years of recording, though some of the 
members of the original Cumnock Society are now members 
of other societies, while new members in the more immediate 
neighbourhood have come in. The number of members in 1915 
was 18, the full membership of the society. The number of 
cows tested was 620. 

The great majority of the cows in this district calve in the 
early spring, and cheese-making is general during the summer 
season. On some of the farms milk is sold during the autumn 
and winter months, and some of the cows calve towards the 
end of the year. 

Becording was continued throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 620 cows and heifers tested by this society, 248 cows 
VOL. XXVIII. N 
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and 116 heifers were included in Class I., and 12 cows and 
3 heifers in Class III. Thus, of the total cows and heifers tested, 
69 per cent were placed in Class I. and 2 per cent in Class III. ; 
an improvement of 12 per cent and 2 per cent respectively 
from 1914 


Dumbartonshire Milk Record Society, 

This society was in its third year. The membership was 
17, the same number as in the two previous years, and the 
full membership for a society conducting 20 days tests. The 
number of cows tested was 717, practically the same number 
as in 1914 

In this district milk is sold all the year round, and cows 
calve at all seasons. 

Recording was carried on during the whole year. The re- 
corder visited each farm at intervals of 20 days. 

Of the 717 cows and heifers tested by this society, 194 cows 
and 63 heifers were included in Class L, and 45 cows and 
1 heifer in Class III. Thus, of the total cows and heifers tested, 
36 per cent were placed in Class I. and 6 per cent in Class III. ; 
an improvement of 1 per cent and 3 per cent respectively 
from 1914. 

Dumfries and District Milk Record Society. 

This society was in its first year. The number of members 
was 18, and one of the herds required two days' testing on each 
visit. The society was formed to accommodate a number of 
new applicants for milk recording in different parts of Dumfries- 
shire. From 1912 two societies operated in the county, each 
with a full membership for 27 days tests, but during the two 
years previous to 1915 a few farmers who wished to commence 
milk recording could not be accommodated in either of the 
existing societies. At the beginning of 1915 a sufficient num- 
ber of new applicants were obtained to form a new society in 
the Dumfries and surrounding districts. The society was 
necessarily a somewhat widely scattered one, but the recorder 
was able to visit all the herds of members by means of a 
suitable pony and trap. It is hoped that some rearrangement 
of membership with the other two societies in the county may 
be effected in the future, so as to avoid, as far as possible, all 
overlapping of circuits. The number of cows tested was 740. 

Most of the members of this society make cheese during the 
summer season, and the majority of the cows calve in spring. 
On some of the farms milk is produced for direct sale cdl the 
year round, and cows calve at all seasons. 
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Eecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 740 cows and heifers tested by this society, 86 cows 
and 24 heifers were included in Class I., and 92 cows and 
12 heifers in Class III. Of the total cows and heifers tested, 
16 per cent were placed in Class I. and 14 per cent in Class III. 
Thus it will be seen that the members of this new society have 
a considerable leeway to make up before they reach the standard 
attained by some of the older societies. 

Dunragit Milk Record Society. 

This society was inaugurated in 1908 and was in its eighth 
year, though only four of the original members in 1908 were to 
be found in the same society in 1915. The number of members 
in 1916 was 15, four of the herds requiring two days' testing on 
each visit. The number of cows tested was 1042, the largest 
number tested by one recorder on a 21 days circuit in 1915. 
The district is mainly a cheese-making one, and the great 
majority of the cows calve in early spring, though on some of 
the farms a proportion calve in autumn or winter. 

The records dated from the beginning of January, and covered 
the whole year with the exception of a week at the end of 
December, when very few cows were in milk. The recorder 
visited each farm at intervals of 21 days. 

Of the 1042 cows and heifers tested by this society, 420 cows 
and 90 heifers were included in Class I., and 23 cows but no 
heifers in Class III. Thus, of the total cows and heifers tested, 
49 per cent were placed in Class I. and 2 per cent in Class III.; 
an improvement of no less than 15 per cent and 5 per cent 
respectively from 1914. 

Fenwick {High) Milk Record Society. 

A milk record society has been in operation in the Fenwick 
district since 1905. In 1913 the large number of new ap- 
plicants could not all be accommodated in one society, so the 
district was divided and a second society — the High Fenwick 
— formed. The High Fenwick Society in 1916 was in its third 
year and consisted of 18 members, an increase of 1 member 
from 1914. The number of cows tested was 646, an increase 
of 49 from the previous year. 

The milk produced by the members of this society is chiefly 
for direct sale or butter-making, and cows calve at all periods of 
the year. 

3|K«cording was carried on during the whole year. The re- 
corder visited each farm at intervals of 21 days. 
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Of the 646 cows and heifers tested by this society, 266 cows 
and 101 heifers were included in Class I., and 9 cows and 4 
heifers in Class III. Thus, of the total cows and heifers tested, 
57 per cent were placed in Class I. and 2 per cent in Class III. 


Fenwick {Laigh) Milk Record Society. 

This, the Fenwick parent society, is one of the only two 
societies which have operated continuously since 1906, and 
have completed eleven years of milk recording. The number 
of members in 1915 was 17. The number of cows tested was 
764. 

Practically all the milk produced by the members of this 
society is for direct sale or butter-making, and cows calve all 
the year round. 

Recording was carried on during the whole year. The recorder 
visited each farm at intervals of 21 days. 

Of the 754 cows and heifers tested by this society, 242 cows 
and 135 heifers were included in Class I., and 16 cows and 14 
heifers in Class III. Thus, of the total cows and heifers tested, 
50 per cent were placed in Class I. and 4 per cent in Class III.; 
an improvement of 1 per cent in each class from 1914. 


The Fife Milk Record Society, 

This society was in its third year. The number of members 
in 1915 was 17, the full membership for a society conducting 
20 days tests, but a decrease of one member from the previous 
year. The number of cows tested was 734, an increase of 76 
from 1914. 

Practically the whole of the milk produced in this district is 
for direct sale, and cows calve all the year round. 

Recording was continued during the whole year. The re- 
corder visited each farm at intervals of 20 days. 

Of the 734 cows and heifers tested by this society, 310 cows 
and 82 heifers were included in Class I., and 23 cows and 2 
heifers in Class III Thus, of the total cows and heifers 
tested, 53 per cent were placed in Class I. and 3 per cent 
in Class III.; an improvement of 6 per cent and 7 per cent 
respectively from 1914. 


“ John Speir Milk Record Society, 

(Dairy and Eilbirnie Districts.) 

This society was instituted in 1910, and at that time the 
members were scattered over a very wide dairying district, or 
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series of districts, from DundonalJ and Kilmarnock in the 
south to as far as Dumbarton and Helensburgh in the north. 
Original members of this society are now included in a number 
of other local societies. In 1915 the society was in its sixth 
year. The membership was confined mainly to the Dairy and 
Kilbirnie districts of Ayrshire, and the number of members was 
26, one more than the full membership for a society conducting 
28 days tests. This was one of the two societies with the 
largest membership in 1915. The chief advantage of a large 
society is, of course, the smaller cost of the records per member, 
but against this has to be placed the wider margin of error in 
the records due to the longer interval between the tests. The 
number of cows tested by this society in 1915 was 719. 

Practically the whole of the milk produced by the members 
of this society is for direct sale, and cows calve at all seasons. 

Eecording was continued during the whole year. The re- 
corder visited each farm at intervals of 28 days. 

Of the 719 cows and heifers tested by this society, 197.cows 
and 84 heifers were included in Class I., and 43 cows and 28 
heifers in Class III. Thus, of the total cows and heifers tested, 
39 per cent were placed in Class I. and 10 per cent in Class III., 
compared with 32 per cent and 9 per cent respectively in 1914. 

Kintyre and Islay Milk Record Society, 

From 1912 to 1914 inclusive Kintyre and Islay each had 
their own milk recording society conducting 21 days tests, but 
owing to the resignation of members in both districts at the 
end of 1914, on the ground of expense, it was resolved to 
amalgamate tlie two societies in 1915 and form one joint 28 
days society. The number of members in the joint society in 
1915 was 24, the full membership of the society. The number 
of cows tested was 961. 

In Kintyre and Islay there is a very limited market for sweet 
milk, and practically the whole of the surplus milk produced is 
made into cheese. Most of the cows calve in the spring 
months. 

The records dated from 3rd February and covered a period 
of 42 weeks. The recorder visited each farm at intervals of 
28 days. 

Of the 951 cows and heifers tested by this society, 141 cows 
and 67 heifers were included in Class I., and 70 cows and 32 
heifers in Class III. Thus, of the total cows and heifers tested, 
21 per cent were placed in Class I. and 11 per cent in Class III.; 
an improvement of 2 per cent and 5 per cent respectively com- 
pared with the average results of the two separate societies 
in 1914. 
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KirkcoLm and District Milk Record Society. 

This society was in its second year. The number of members 
was 15, an increase of 2 from the previous year, and three of 
the members had very large herds requiring two days* testing 
on each visit. The number of cows tested was 951, an increase 
of 118 from 1914, and a large number for a society conducting 
21 days tests. 

In practically all the dairying districts of Wigtownshire the 
bulk of the milk produced is made into cheese, and most of the 
cows calve in the early spring. 

The records covered practically the whole year. The re- 
corder visited each farm at intervals of 21 days. 

Of the 951 cows and heifers tested by this society, 249 cows 
and 86 heifers were included in Class L, and 57 cows and 2 
heifers in Class III. Thus, of the total cows and heifers tested, 
35 per cent were placed in Class I. and 6 per cent in Class III.; 
a substantial improvement of 10 per cent and 5 per cent 
respectively from 1914. 

Kirkcolm and Leawalt Milk Record Society, 

This society was instituted in 1908, and was in its eighth 
year, though systematic milk recording was commenced in 
practically the same district in 1906 by the Ehins of Galloway 
Dairy Association. The number of members of the society in 
1915 was 17, the same number as in previous years. The 
number of cows tested was 947, a large number for a society 
conducting 21 days tests. 

The district is entirely a cheese-making one, and most of the 
cows calve in the early spring. 

The records dated from 1st January, and covered the whole 
year with the exception of ten days at the end of December, 
when very few cows were in milk. The recorder visited each 
farm at intervals of 21 days. 

Of the 947 cows and heifers tested by this society, 424 cows 
and 103 heifers were included in Class I., and 17 cows and 1 
heifer in Class III. Thus, of the total cows and heifers tested, 
56 per cent were placed in Class I. and 2 per cent in Class III.; 
an improvement of no less than 26 per cent and 6 per cent 
respectively from 1914. 

Kirkmaiden and Stoneykirk Milk Record Society. 

This society was in its fourth year. In 1914, in order to 
accommodate a number of new applicants, the district was 
divided. Two societies, each conducting 21 days tests, were 
obtained instead of one society conducting 28 days tests. But 
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owing to the withdrawal of a number of members at the 
end of 1914 it was decided to revert to the former arrange- 
ment of one larger society. The objection to the scheme 
of recording by some of the members whose herds were 
exceptionally large was the necessity of accommodating the 
recorder for two days on each round. In order to meet such 
objection it was arranged that in the cases of very large herds, 
where desired, the recorder should merely weigh the milk, test 
the samples, enter the particulars in the byre sheets, and post 
the byre sheets to the superintendent's office, where the sheets 
would be completed and the record books entered up, the local 
society paying the cost of the clerical work according to the 
time required. Five of the members took advantage of this 
arrangement, and the charge made for the clerical work in the 
office, including postage, amounted to no more than 23s. per 
herd. Thus a considerable saving was eflfected, while the 
recorder was able to do all the work required by these large 
herds in one day on each round. The total number of members 
in 1915 was 19. The number of cows tested was 1465, the 
largest number tested by one society in 1915. 

The district is entirely a cheese-making one, and practically 
all the cows calve during the early spring months. 

The records dated from the beginning of January and ex- 
tended to 16th November, a period of 46 weeks, most of the 
cows being dry at this date. The recorder visited each farm at 
intervals of 27 days. 

Of the 1465 cows and heifers tested by this society, 449 cows 
and 97 heifers were included in Class I., and 44 cows and 6 
heifers in Class III. Thus, of the total cows and heifers tested, 
37 per cent were placed in Class I, and 3 per cent in Class III. ; 
an improvement of no less than 18 per cent and 8 per cent 
respectively compared with the average results of the two 
societies in 1914. 

Lesmahagow Milk Record Society. 

This society was inaugurated in 1907, and was in its ninth 
year. The number of members in 1915 was 28, the same 
number as in the two previous years. The number of cows 
tested was 694, an increase of 28 from 1914 

The district is chiefly a milk-selling one, and on most of tho 
farms cows calve at all seasons, but in a few cases cheese is 
made, and the majority of the cows calve in the spring months. 

Eecording was continued during the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 694 cows and heifers tested by this society, 241 cows 
and 117 heifers were included in Class I., and 30 cows and 
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11 heifers in Class III. Thus, of the total cows and heifers 
tested, 52 per cent were placed in Class I. and 6 per cent in 
Class III., compared with 53 per cent and 8 per cent respectively 
in 1914. 

Lower Wigtownshire {Newton Stewart District) MUk Record 

Society, 

This society was in its third year. The members were 
situated chiefly in the Newton Stewart, Wigtown, and Kirk- 
cowan districts. The number of members in 1915 was 13, a 
decrease of 1 from the previous year. Two of the herds 
required two days* testing on each visit. The number of cows 
tested was 610, a decrease of 89 from 1914 

The district is almost entirely a cheese-making one, and most 
of the cows calve during the early spring months. 

The records dated from 5th January, and covered the whole 
year with the exception of four weeks in December, when very 
few cows were in milk. The recorder visited each farm at 
intervals of 17 days. 

Of the 610 cows and heifers tested by this society, 190 cows 
and 56 heifers were included in Class L, and 22 cows but no 
heifers in Class III. Thus, of the total cows and heifers tested, 
40 per cent were placed in Class I. and 4 per cent in Class III. ; 
an improvement of 12 per cent and 8 per cent respectively from 
1914. 

Lower Wigtownshire ( Whithorn District) Milk Record Society, 

This, the parent Lower Wigtownshire Society, was inaugu- 
rated in 1907, and was in its ninth year. Most of the members 
were situated in the Whithorn district of Wigtownshire. The 
number of members in 1915 was 15, the same number as in the 
previous year. One of the herds required two days* testing on 
each visit. The number of cows tested was 826, an increase of 
36 from 1914. 

The district is a cheese-making one, and the great majority 
of the cows calve in the early spring months. 

The records dated from 3rd January, and covered the whole 
year with the exception of four weeks in December, when very 
few cows were in milk. The recorder visited each farm at 
intervals of 19 days. 

Of the 826 cows and heifers tested by this society, 311 cows 
and 76 heifers were included in Class I., and 28 cows and 7 
heifers in Class III. Thus, of the total cows and heifers tested, 
47 per cent were placed in Class I. and 4 per cent in Class III., 
compared with 52 per cent and 3 per cent respectively in 1914. 
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MaucMine Milk Record Society . 

This society was in its fifth year. The number of members 
was 17, the full membership for a society conducting 20 days 
tests. The number of cows tested was 643, practically the 
same number as in 1914. 

Most of the members of this society make cheese during the 
summer months, and sell milk during late autumn, winter, and 
early spring. On some of the farms milk is sold during the 
whole year. Most of the cows calve in spring, but a certain 
proportion calve in autumn or winter. 

Recording was continued during the whole year. The re- 
corder visited each farm at intervals of 20 days. 

Of the 643 cows and heifers tested by the society, 341 cows 
and 106 heifers were included in Class I., and 10 cows and 7 
heifers in Class III. Thus, of the total cows and heifers tested, 
70 per cent were placed in Class I. and 3 per cent in Class III., 
compared with 69 per cent and 2 per cent respectively in 1914. 


Monkion and District MUk Record Society. 

This society was in its third year. The society was formerly 
known as “The Central Ayrshire No. 3 Milk Record Society,** 
but at the beginning of 1915 the members decided to change 
the name of the society so as to give a clearer indication of 
the locality in which the society operated. The members were 
situated chiefly in the Monkton, Tarbolton, Symington, and 
Craigie districts. The number of members in 1915 was 13, a 
decrease of five from the previous year. The smaller member- 
ship was mainly due to the fact that most of the retiring 
members in 1914 failed to give definite intimation of their 
resignation in time to enable the society to obtain new mem- 
bers to take their places for 1915. The society have since 
adopted a rule that “ Resignation of a member shall take effect 
at the end of the calendar year, and then only if the member 
has intimated his resignation in writing to the secretary of the 
local society before the date of the annual general meeting.” 
The society obtained a full membership for 1916. The numW 
of cows tested in 1915 was 698, a decrease of 110 from the 
previous year. 

On some of the farms in this district milk is sold all the 
year round, and on other farms cheese is made during the 
greater part of th^ summer. Cows calve at all seasons, but 
the greater proportion calve in spring. 

Recording was continued during the whole year. The re- 
corder visited each farm at intervals of 21 days. 
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Of the 598 cows and heifers tested by this society, 154 cows 
and 58 heifers were included in Class I., and 61 cows and 17 
heifers in Class III. Thus, of the total cows and heifers tested, 
35 per cent were placed in Class L and 13 per cent in Class 
III. ; an improvement of 3 per cent and 4 per cent respectively 
from 1914. 


Montgomerie Milk Record Society, 

(Irvine and Dundonald Districts.) 

This society was in its fifth year. The members were situ- 
ated chiefly in the Irvine, Dundonald, and Crosshouse districts 
of Ayrshire. The number of members in 1915 was 25, an in- 
crease of one from the previous year, and one more than the 
full membership of the society. This was one of the two 
societies with the largest membership in 1915. The number 
of cows tested was 857, an increase of 88 from the previous 
year. 

Most of the members of this society sell milk all the year 
round ; their cows calve at all periods of the year. 

Eecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 857 cows and heifers tested by this society, 407 cows 
and 174 heifers were included in Class I.> and 26 cows and 4 
heifers in Class III. Thus, of the total cows and heifers 
tested, 68 per cent were placed in Class I. and 3 per cent in 
Class III., compared with 60 per cent and 3 per cent respec- 
tively in 1914. 


Nithsdale Milk Record Society, 

The members of this society were situated chiefly in the 
Sanquhar and Thornhill districts of Dumfriesshire. It is one 
of the oldest milk record societies in Scotland. The Nithsdale 
dairy farmers commenced milk recording in 1903, the year of 
the introduction of systematic milk recording into Scotland, but 
ceased recording for the next two years. The present society 
was formed in 1906, and was in its tenth year. The number 
of members in 1915 was 23, the full membership of the society. 
Several other farmers in the district desired to commence milk 
recording, and were included in the new Dumfries and District 
Society. The number of cows tested was 1001, an increase of 
31 from the previous year. 

Most of the members of this society make cheese during 
the summer months, and some of the farmers send milk to 
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town in autumn and winter. The majority of the cows calve 
in the spring months. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 27 days. 

Of the 1001 cows and heifers tested by this society, 411 cows 
and 143 heifers were included in Glass I., and 37 cows and 5 
heifers in Class III. Thus, of the total cows and heifers tested, 
55 per cent were placed in Class I. and 4 per cent in Class III. ; 
an improvement of 5 per cent and 4 per cent respectively from 
1914. 


The North of Scotland Milk Record Society, 

This society was in its first year. The members were very 
widely scattered from Arbroath in Forfarshire to Maud in 
Aberdeenshire. The number of members was 5, the majority 
being breeders of British Holstein-Friesian cows. The number 
of cows tested was 206. All the members of this society 
produce milk for direct sale, and their cows calve at all 
seasons. 

A considerable time elapsed at the beginning of the year 
before all necessary arrangements could be made ; but record- 
ing was commenced on 16th April, the records dating from 
17th March, and recording was continued during the whole 
year. The recorder visited each farm at intervals of 28 
days. Many of the records were necessarily incomplete at 
the end of the first year, and the proportion of cows eligible 
for Class I. was less on this account than it would otherwise 
have been. Of the 206 cows and heifers tested, 19 cows and 
3 heifers were included in Class I., and 18 cows but no heifers 
in Class III. 


Ochiltree Milk Record Society, 

This society was in its fourth year. The number of members 
in 1915 was 18, the full membership of the society. The number 
of cows tested was 476. 

Most of the members in this district make cheese during the 
summer, and on some farms milk is sold in autumn and winter. 
The greater proportion of the cows calve in spring. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 20 days. 

Of the 476 cows and heifers tested by this society, 247 cows 
and 87 heifers were included in Class I., and 7 cows but no 
heifers in Class III. Thus, of the total cows and heifers 
tested, 70 per cent were placed in Class I. and 1 per cent in 
Class III., compared with 69 per cent and less than 1 per cent 
respectively in 1914. 
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Renfrewshire {Lower Ward) and Bute Milk Record Society. 

This society was in its seventh year. The members were 
situated in the Kilmacoliii, Greenock, and Inverkip districts of 
Renfrewshire, and in the Toward and Rothesay districts. The 
number of members in 1916 was 17, an increase of 1 from the 
previous year. The number of cows tested was 466, an increase 
of 53 from 1914. 

Most of the members of this society produce milk for direct 
sale, and their cows calve at all seasons. 

Recording was continued during the whole year. The recorder 
visited each farm at intervals of 21 days. 

Of the 466 cows and heifers tested by this society, 167 cows 
and 43 heifers were included in Class L, and 32 cows and 2 
heifers in Class III. Thus, of the total cows and heifers 
tested, 45 per cent were placed in Class I. and 7 per cent in 
Class in. 


Rcnfreivshire ( Upper Ward) Milk Record Society. 

This society was in its fifth year. The number of members 
in 1915 was 16, the same number as in the previous year. The 
number of cows tested was 695, practically the same number as 
in 1914. 

The members of this society produce milk for direct sale, and 
their cows calve at all seasons. 

Recording was continued during the whole year. The recorder 
visited each farm at intervals of 20 days. 

Of the 695 cows and heifers tested by this society, 205 cows 
and 95 heifers were included in Class I., and 25 cows and 14 
heifers in Class III. Thus, of the total cows and heifers tested, 
43 per cent were placed in Class I. and 6 per cent in Class 
III., compared with 45 per cent and 6 per cent respectively 
in 1914. 


Stewarton and Dunlop Milk Record Society. 

This society was in its second year. The members were 
situated throughout the wide and important dairying districts 
of Lugton, Dunlop, Stewarton, Kilwinning, Beith, Montgreenan, 
and Kilmaurs. The number of members in 1915 was 23. The 
number of cows tested was 886, practically the same number as 
in 1914. 

In the districts of this society all the usual systems of dairy- 
ing are carried on. On most of the farms milk is sold all the 
year round ; on some butter is made ; and on others the surplus 
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milk is made into cheese during the summer months. Cows 
calve at all periods of the year. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 28 days. 

Of the 886 cows and heifers tested by this society, 308 cows 
and 74 heifers were included in Class I., and 62 cows and 6 
heifers in Class III. Thus, of the total cows and heifers tested, 
43 per cent were placed in Class I. and 8 per cent in Class 
III., compared with 38 per cent and 8 per cent respectively 
in 1914. 


The Stewartry Milk Record Society. 

As in former years, the whole of the milk recording in the 
Stewartry of Kirkcudbright was carried on under the direction of 
one County Milk Record Society. This system offers several 
advantages. All overlapping of circuits is avoided. There is 
no difficulty in accommodating all new applicants at the 
beginning of each year, no matter from which districts the 
applications come. Where an ordinary local society at the 
end of the year falls temporarily short of full membership 
the existence of the society is threatened, owing to the expense 
becoming proportionately greater for the remaining members ; 
but in the case of a large county society employing several 
recorders, new members at a considerable distance, or even at 
the other end of the county, may take the places of retiring 
members, and all members pay on the same basis. 

The Stewartry Milk Record Society was formed in 1906, and 
in 1915 the society was in its tenth year. The total number of 
members was 60, the same number as in the previous year. 
The total number of cows tested was 3437. 

In 1914 the Stewartry Society employed four recorders, but 
the society arranged for each of their recorders to test a larger 
number of cows, so that in 1915 three recorders tested the same 
number of herds as four recorders in the previous year. 


Ciremt No. 1. 

(New Abbey, Kirkbean, and Dalbeattie Districts.) 

The number of members on this circuit was 20. They were 
situated in the eastern portion of the county, mainly in the 
New Abbey, Kirkbean, and Dalbeattie districts. The number 
of cows tested was 1177. 

Most of the dairy farms in the Stewartry are cheese*making 
farms, and practically all the cows calve in the early spring 
months. 
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Recording was continued throughout the whole year. The 
recorder visited each farm at intervals of 26 days. 

Of the 1177 cows and heifers tested on this circuit, 386 cows 
and 186 heifers were included in Class I., and 78 cows and 9 
heifers in Class III. Thus, of the total cows and heifers tested, 
48 per cent were placed in Class I. and 7 per cent in Class III. ; 
an improvement of 20 per cent and 6 per cent respectively, 
compared with the average results of Circuits 1 and 2 in 
1914. 


Circuit No, 2. 

(Castle-Douglas District.) 

The number of members on this circuit was 21. The 
members were situated chiefly in the Castle-Douglas district, 
and towards Auchencairn, Dundrennan, and Kirkcudbright. 
The number of cows tested was 1131. 

The district is almost entirely a cheese - making one, and 
practically all the cows calve in the early spring. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 26 days. 

Of the 1131 cows and heifers tested on this circuit, 307 cows 
and 162 heifers were included in Class I., and 66 cows and 9 
heifers in Class III. Thus, of the total cows and heifers tested, 
41 per cent were placed in Class I. and 7. per cent in Class III. ; 
an improvement of 11 per cent and 5 per cent respectively, 
compared with the average results of Circuits 2 and 3 in 
1914. 


Circuit No, 3. 

(Kirkcudbright and Borgue Districts.) 

The number of members on this circuit was 19. The 
members were situated chiefly in the Kirkcudbright and 
Borgue districts. The number of cows tested was 1129. 

Most of the farms on this circuit are cheese-making farms, 
and practically all the cows calve in the early months of the 
year. 

Recording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 24 days. 

Of the 1129 cows and heifers tested on this circuit, 267 cows 
and 124 heifers were included in Class I., and 111 cows and 10 
heifers in Class III. Thus, of the total cows and heifers tested, 
36 per cent were placed in Class I. and 11 per cent in Class 
III. ; an improvement of 6 per cent and 4 per cent respectively, 
compared with the average results of Circuits 3 and 4 in 1914. 
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Strathendrick^ Kirkintilloch, and District Milk Record Society, 

Previous to 1916 the Strathendrick district and the Kirkin- 
tilloch district each had their own separate society, but owing 
to resignation of members in both districts it was resolved to 
amalgamate the two societies. The majority of the retiring 
members were milk-selling farmers who did not breed and rear 
their own stock to any extent, and were consequently not so 
deeply interested in their milk records. The number of mem- 
bers of the reconstituted society in 1915 was 17, and the 
members were widely scattered from Drymen in the west to 
near Bathgate in the east. The number of cows tested was 464. 

Practically all the milk produced by the members of this 
society is for direct sale, and cows calve at all seasons. 

Kecording was carried on throughout the whole year. The 
recorder visited each farm at intervals of 21 days. 

Of the 464 cows and heifers tested by this society, 161 cows 
and 46 heifers were included in Class L, and 22 cows and 6 
heifers in Class III. Thus, of the total cows and heifers tested, 
46 per cent were placed in Class I. and 6 per cent in Class III. ; 
an improvement of 11 per cent and 6 per cent respectively, 
compared with the average results of the two societies in 1914. 


General Eeview. 

Milk recording in Scotland fully maintained its position in 
1915 in spite of the many disturbing influences due to the war. 
The Development Commissioners decided to continue their 
annual grant to The Scottish Milk Eecords Association in a 
year calling for national economy, and when many other 
development schemes were being strictly curtailed. An in- 
creased home production of food with a decrease in imports 
was considered of urgent importance, and the main object of 
the Association has always been to encourage and assist dairy 
farmers to increase the milk yields of their herds by systematic 
selection and skilful breeding. 

The milk records of the Association have furnished abundant 
evidence that a good milking cow produces far more milk for 
food consumed and for the same general expenditure than a 
poor milking cow ; that there are in the herds of this country 
at present a large number of cows which do not return the 
value of the outlays expended upon them, and that the great 
majority of herds are readily capable of considerable and rapid 
improvement in milk production. 

Already many farmers, as a result of a comparatively short 
term of recording, have received a financial return out of all 
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proportion to the monetary outlay required under the scheme of 
the Association, which is generally not more than from Is. to 
2s. per cow, according to the age of the society, the number of 
members in the society, and the number of cows tested. An 
average increase in milk yield of over a hundred gallons per 
cow per annum has been effected in many instances, in addition 
to a substantial increase in the selling value of the stock, simply 
by taking advantage of the Association’s scheme, and at the 
same time giving intelligent attention to selection, breeding, 
and feeding on the lines suggested by the milk records. A 
few instances of substantial improvement in milk yields, taken 
almost at random, are given later in this report. What has 
already been done by the smaller number of dairy farmers 
could easily be accomplished by others ; and if we apply the 
same rate of improvement to all dairy herds in Scotland, we 
obtain some idea of the enormous latent possibilities in the 
national scheme of milk recording. 

The Association’s sphere of operations in 1916 extended to 
practically all the dairy cattle-breeding districts of Scotland, 
including the northern districts of Aberdeen and Inverness, so 
that any dairy farmer who desired to join in the movement had 
only to apply to the existing society in his own district. Gen- 
erally speaking, where a local society cannot take in all appli- 
cants a new society is formed in the neighbourhood, or within 
a practicable distance. What is now required is a more general 
effort by the rank and file of dairy farmers, particularly by 
those who breed and rear dairy stock. By taking the utmost 
advantage of the scheme available they would materially 
enhance the national importance of the dairying industry in 
Scotland. 

Though the number of herds tested in 1915 was very large, it 
comprised only a small percentage of the dairy herds of Scot- 
land. The movement to eliminate the poor milking type of 
dairy cow, which is still all too prevalent, has not yet been 
seriously taken up by the majority of Scottish dairy farmers, 
and it must be admitted that, in spite of the relatively small 
monetary outlay entailed, the annual subscription is still the 
main obstacle in the way of very many farmers taking up milk 
recording, or to new members continuing. 

Other reasons put forward were the trouble of accommo-. 
dating the recorder, and the time required for conveying the 
recorder and the apparatus to the next farm. The solution of 
the diflBculty connected with the transporting of the recorder 
and the apparatus round the circuit has been found in local 
societies owning a small pony and trap for this purpose, and it 
is satisfactory to find that the majority of local societies have 
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now taken this step. By this method all the members of a 
society bear the cost equally, so that the member who happens 
to be situated farther from the member next in the circuit 
does not have to bear more of this burden than his nearest 
neighbour, 

A more candid reason than that of expense in a number 
of cases would have been the rather disappointing milk yields 
of the herds when represented in definite figures and compared 
with the records of other herds in the same district. Farmers 
in not a few cases were evidently rather ashamed of their 
herds* performance, and under one plea or another decided 
to seek obscurity for a few years, probably to improve matters, 
overlooking the fact that a good improvement may be even 
more creditable than a good yield. 

A plea made by a number of farmers who discontinued their 
membership was that their farms lay too high, or were too 
poor, to enable their cows to compete successfully with otlier 
herds. They failed to recognise that the main object was not a 
competition between farms, and that the variations in their 
cows* yields were quite as marked as on good farms. It has 
been found that even on poor land some of the cows give about 
double the amount of yiroduce of other cows, and many in- 
stances could be given wliere on interior soil, by care in selec- 
tion and breeding, a useful improvement has been effected as 
easily as on good soil. Further, a cow on a poor farm is not 
required to give quite as good a yield. It is widely recognised 
that a type of cow which will give a moderately good yield of 
milk on poor land is likely to prove a capital milker on good 
land. 

Some farmers maintained tliat after a few years of milk 
recording their herds’ milk yields were no better than before. 
On inquiring into such cases one generally found that the 
farmer had neglected to ascertain the hereditary milking 
qualities on the bull’s side, and had persisted in the use of sires 
of poor-milking strains, thus losing in one direction all that he 
could hope to gain in the other. 

With regard to the matter of expense already referred to, the 
difficulty lay entirely in getting some farmers to realise fully 
the advantages that would accrue to them from a little outlay 
in money and a little trouble and perseverance applied towards 
the improvement of their herds. They preferred to work on the 
principle that “ a bird in the hand is worth two in the bush,” 
a very bad principle in farming. Fortunately for every one 
who has given up milk recording after a brief trial, there are 
many who have adopted it as a regular and indispensable part 
of the ordinary routine of dairy management, and from the 
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number tlial have already gained marked advantage from milk 
recording, it may be taken for grunted that where any farmer 
has failed to benefit after a few years of recording under the 
Association s scheme, the reason is to be found in the fact that 
he has been running his herd on wrong lines. And yet, in this 
case also, milk recording must be credited with having served a 
useful purpose in pointing out this fact and suggesting a change 
of method. 

In the report of last year was given a brief account of the 
improvement effected in over a hundred herds in five years. It 
was shown that the number of cows eligible for Class I. had 
l)een doubled in these herds in that time. A considerable 
further advance has to be noted in 1915, in spite of the fact that 
in many districts in Scotland the weather in the early part of 
the summer was much too dry for milk production. In 1914, 
of a total of 26,424 cows tested, slightly less than 40 per cent 
were eligible for Class I. In 1915, of the 26,572 cows tested, 
over 46 per cent were included in Class I., a good improve- 
ment from 1914. Again, in 1914 almost 9 per cent of the 
cows tested failed to qualify for Class IL, while in 1915 less 
"than 6 per cent failed to qualify for Class II. 

Below are given three instances of the improvement effected 
in well-regulated herds in the last six years. These cases are 
taken almost at random from the Association's Annual Keports, 
and numerous other instances of a like nature could be noted 
by any one possessing a clue to the identity of the herds 
from year to year. 

The following short table shows the improvement in one 
herd in the Fenwick district from six years' continuous re- 
cording : — 


llKHI). 

Year. 

Number of 
CowH tested. 

of Cows in 
Glass 1. 

Sociniy. 

Farm letter in 
Annual Report. 

Fenwick 

0 

1910 

40 

39 

Fenwick 

M 

1911 

42 

,04 

F'eiiwick 

W 

1912 

50 

58 

1 

F^euwick (High) . I 

O j 

1913 

52 

77 

Fenwick (High) . 

Q 

1914 

48 

88 

F^euwick (High) . 

... 

1915 

53 

80 
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Tlie following table shows in a similar way the improvement 
in one herd in the Mauclilino district from six years' continuous 
recording : — 


Urud. 

Year. 

Nuiuber of 
CowH testi'd. 

riTcentajic 
of Cows iti 
Class 1 

Society. 

Fmm letter in 
Amuial ReiiorL 

Cumnock 

F 

1910 

4H 

40 

Mauchline 

E 

1011 

52 

50 

Mauchliiio 

n 

1012 

55 

55 

Mauchline 

G 

jyi:3 

50 

70 

Mauchline 

D 

1014 

00 

8,3 

Mauchline 

... 

1015 

53 

82 


The following ti 


able shows in a similar way the improvement 


in one herd in the Garrick district 


IIkud. 

Your. 

Nmnlier of 
Cows tcst'.d. 

PerceiitHKc 

Society. 

Fivnu letter in 
Annual Report. 

ot Cows in 
Class 1. 

Cairick . 

B 

1910 

43 

49 

Cariick . 

H 

1011 

39 

54 

Carrick . 

L 

1012 

44 

01 

Carrick . 

J 

1013 

38 

80 

Carrick . 

G 

1014 

43 

03 

Carrick . 

... 

j 1015 

30 

07 


The point should not be overlooked that with the same 
number of cows in the herd one cow more raised to Class I. 
would, on the average, represent an additional 240 gallons of 
milk of 3*5 per cent fat annually, worth about £8, or quite twice 
the amount of the annual subscription of members of local milk 
record societies. 

Unfortunately, the abnormal conditions prevailing at the 




212 


MILK RECORDS. 


beginning ot* 1915, owing to the continuance of the war, became 
aggravated during the year, and considerable difficulties on this 
account were experienced. One of the first effects was a scarcity 
of recorders due to enlistment. Before the end of 1916 no fewer 
than twenty-four recorders or members of the central staff had 
left to join the army or to engage in munition work ; while the 
number of new appointments of central staff and recorders from 
the beginning of August 1914 up to the end of November 1915 
was forty-two. 

Previous to the war all the recorders were young men, but in 
December 1914 the Executive Committee agreed to approve of 
the appointment of qualified women-recorders. A number of 
applications from qualilied young women were received, and 
seven women-recorders were employed in 1915. 

Formerly all the Cerber milk-testing apparatus used by local 
societies was manufactured in Germany or Austria, so that the 
war had tlie effect of cutting off the Association’s supplies in 
these articles. The Committee were ultimately able to pur- 
chase supplies from new makers at slightly increased prices. 

In May 1915 the larger part of the output of sulphuric acid 
in this country w’as requisitioned for military purposes, but a 
sufficient supply was obtained for the Association’s require- 
ments. With regard to the supply of amylic alcohol, during 
the year this article increased in price from Is. 8d. to 2s. 6d. per 
lb. However, a cheaper quality of amylic alcohol was tested, 
and was found to give equally accurate results, and the Com- 
mittee were able to purchase a supply of this article at Is. 5d. 
per lb. 

The Association are in a position to report that, in spite of 
exceptional difficulties and distractions due to the war and 
extensive dislocations of the dairying and other industries, milk 
recording in Scotland was never carried on more extensively or 
with greater precision than in 1915 ; and it is very creditable to 
the dairy farmers concerned that the milk records of 1915 com- 
pare so favourably with those of former years. 

Special difficulties which dairy farmers had to contend with 
during the year were a scarcity of labour and of concentrated 
cattle foods, and a threatened scarcity of artificial manures. For 
these reasons chiefly some farmers took the view that milk record- 
ing might be discontinued in 1916 or during the period of the war. 
This of course implied that a diminished production of milk was 
contemplated. The question was discussed at a meeting of the 
Executive Committee, and the Committee unanimously agreed 
that the state of affairs did not warrant suspension of the Asso- 
ciation’s activities. Attention was directed to the report of the 
Scottish Departmental Committee on Food Production, and to 
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the efforts of the Board of Agriculture for Scotland in trying to 
impress upon farmers the necessity of increasing home pro- 
duction in 1916. It was pointed out that the breeding of dairy 
cattle and the production of dairy produce were the main items 
of farming in the south-west of Scotland ; that, through the 
efforts of the Association, the milk yields of cows had already 
been considerably increased, and that it was most undesirable 
that local societies should suspend or relax their efforts in that 
direction. The great majority of local societies ultimately de- 
cided to continue recording in 1916, 
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By Dr J. F. TOCHER, Aberdeen, Analyst to the Society, 

The number of samples submitted for analyses during the year 
1015 was 141. The following table shows the numbers and 
nature of the samples analysed during the last eight years : — 



1915. 

1914. 

1913. 

1912. 

1911. 

1910. 

1909. 

1908. 

Fertilisers 

36 

48 

46 

58 

68 

61 

97 

68 

Feediiig-fttufTs 

28 

28 

25 

28 

23 

30 

26 

28 

VV aters . 

26 

44 

27 

15 

17 

26 

16 

29 

Miscel Ian eons 

51 

22 

19 

21 

18 

29 

20 

10 


141 

142 

117 

122 

126 

146 

159 

135 


Fertilisers. 

General . — The fertilisers submitted for analysis during the 
year included all the well-known varieties, such as samples of 
Peruvian guano, Thomas phosphate powder, chloride of potash, 
sulphate of ammonia, superphosphate, slag-dust, nitrolim, bone- 
meal, and ground lime. A sample ot sewage sludge was 
analysed, and was found to have the following composition in 
the wet state : nitrogen 0*573 per cent, insoluble phosphate of 
lime 0-539 per cent, potash 0*067 per cent. When completely 
dried the sludge contained nitrogen 1*82 per cent, insoluble 
phosphate 1*71 per cent, potash *213 per cent. The dried 
sludge would thus have a manurial value if purchased at a 
suitable price. Most of these fertilisers were normal in con- 
dition, and, with one or two exceptions, contained the pro- 
portion of constituents guaranteed. A sample of nitrolim 
guaranteed to contain 18 per cent of nitrogen was found to 
contain only 14*72 per cent. A sample of slag-dust guaranteed 
to contain 22 per cent insoluble phosphate gave only 18*23 per 
cent of total phosphates, of which 15*34 per cent was citric 
soluble. The potato manures examined were found to contain 
less proportion of potash than formerly. The proportion of 
potash varied from 0*27 per cent to 3*89 per cent. The average 
proportion of potash was found to be 2*12 per cent for this 
year, as against 4*09 per cent for 1914. A sample of basic slag 
was analysed and was found to contain 27*92 per cent of citric 
soluble phosphate. The sellers guaranteed the slag to contain 
37 per cent citric soluble phosphate. They have admitted the 
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mistake they made in giving the guarantee, and they have 
intimated their willingness to make the proper reduction. 

The following table shows the composition of a few of the 
mixed fertilisers examined ; — 

TABLE I. 

jMixed Feutiliseijs. 


Namo of Fertiliser. 

Nitrogen. 

Soluble 

Phosi»liate. 

Insoluble 

Phosphate. 

Potash. 

1. 

0-54 

21 98 

7-R4 

0 84 

2. Potato 

8*43 

9*58 

11-37 

2 61 

.3. 

5 27 

17-81 

5*79 

3 89 

4. Potasaic fertiliser . 


5 07 

14-96 

3-49 

5. Potato 

6 Vs 

21-52 

3-18 j 

2-43 

6. Turnip 

3*56 

18-43 

6 46 

1 67 

7. 

1-73 

32-69 

8 95 

0-27 

8. 

2 38 

... 

32-97 

... 


Supply of Potash . — In my last yeaFs report I made some 
reference to the scarcity of potash, and conducted inquiries as 
to the possibility of producing potash salts or a suitable potash 
fertiliser from minerals containing orthoclase felspar, from 
seaweed, and from other sources. Since then a pamphlet has 
been issued by the Imperial Institute which reviews the world's 
supply of potash. All the more important sources of potash in 
the world were noticed in this pamphlet, and in particular the 
enormous deposits of potash salts recently found in the salt 
district of Cardona in Catalonia, Spain. The deposits have 
been prospected, chiefly near the town of Suria to the south- 
east of Cardona, where extensive borings have been made. The 
results obtained have been described in a pamphlet issued by 
the Geological Institute of Spain, where full details can be 
obtained. About 220 yards from the town of Cardona, beds 
were found which contained potassium chloride to the extent 
of 97 per cent. The Spanish Government has reserved tem- 
porarily the right to the lands in the provinces of Barcelona 
and Lerida, which have been investigated by the Geological 
Institute. The Spanish potash deposits are not quite so regular 
as those of Stassfurt, but it must be borne in mind that the 
borings in Spain have up to now been carried to only a sixth 
of the depth of those in Germany. It is clear from the report 
that these deposits are of very great value. When the con- 
cession is in full working order Spain bids fair to rival Stassfurt 
in the supply of potash minerals to the world. 
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Feedtng-Stuffs. 

Ground-Nut Gahe , — Of the 28 feeding-stuffs examined, two 
were samples of earth-nut or ground-nut cake, and were found 
to contain 26 per cent of fibre, which is about the average for 
undecorticated earth-nut cake. The decorticated cake contains 
about 5 per cent of fibre. In one of these a comparison with 
linseed-cake was required. The proportions of oil and albu- 
minoids were similar to those of a linseed-cake of good quality, 
but the amount of indigestible matter in the form of fibre was 
about three times greater than the average proportion found in 
linseed-cake. The amount of soluble carbohydrates in the 
ground-nut cake was correspondingly less. Ground-nut 
{Arachis liypogxd), and called, variously, earth-nut, monkey- 
nut, and pea-nut, is now attracting the attention of agricultur- 
ists more than it did in pre-war times. The following table 
shows the composition of two samples of the undecorticated 
cake analysed for members during 1915. The averages of 
results of analyses of samples of the undecorticated cake, of 
the decorticated cake, and of linseed and cotton-seed cakes, are 
given alongside, in order that the different values may be 
compared. 

TABLE II. 


Name of Cako. 

on. 

Albn- 

ininoids. 

Carboliy* 

drates. 

Fibre. 

ApIi. 

Moia- 

iurc. 

Ululecorticated ground- 
nut cake 

8-Gl 

31 -GO 

18-93 

2G-62 

4-84 

9-34 

Ululecorticated ground- 
nut cake 

7-48 

33-75 

18-22 

26-60 

5-17 

8-78 

Decorticated ground-nut 
cake .... 

V-TC 

47-81 

23-76 

4-39 

7-06 

9-22 

Linseed-cako . 

j 11-07 

2G-31 

33-01 

7-71 

5-26 

16-04 

Cotton-aeed cake, unde- 
corticated . 

5*85 

18-27 

3G-58 

22-16 

6-34 

10-80 

Cotton-seed cake, decorti- 
cated .... 

7-74 

39*12 

25-84 

10-05 

5-23 

12-04 

Palm-nut meal 

10 30 

16-81 

44-95 

12-05 

3-39 

12-50 


It lias been shown experimentally that ground-nut cake is 
easily digestible, the results showing a higher value in 
digestibility than linseed and cotton-seed. Professor Hannson, 
the Swedish authority, places ground-nut cake at the top of the 
list, using the scale of milk units devised by him. France, 
Germany, Sweden, and Holland were the chief importers of 
ground-nut cake prior to 1914. The supply to Germany is 
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now off, and considerable quantities are now being used in this 
country. There are various grades of quality, the grade known 
as Rufisque, made largely in France, being the best. 

Cotton-Cake , — A sample of cotton-cake was said to have been 
the cause of the death of a number of calves, and was therefore 
analysed for metallic and other poisons, and also for dangerous 
micro-organisms. The sample was found to be perfectly normal 
in every way, and it therefore seemed likely that this was a 
case of fatal sickness among calves due to the cotton-cake feed. 
Several cases of deaths have been reported as the result of 
feeding pigs and calves with cotton-cake and cotton-meal. 
In a former report I pointed out the danger arising from 
indiscriminate use of cotton-seed cake, especially as a food 
for calves. In this connection it seems desirable to draw 
the attention of agriculturists to the results of an im- 
portant scientific investigation recently published in the 
‘American Journal of Agricultural Research.' In this Memoir 
it is proved that the poisonous action of cotton-seed is due 
to the presence of a small proportion of a toxic poison in 
cotton-seed kernels. This substance was nam(>d gossypol by 
the original discoverer, Marchlewski. Messis Withers and 
Carruth show that the poisonous action of cotton -seed is due 
to this substance, and in their paper they consider various 
methods of rendering cotton -seed kernels non -toxic by the 
destruction of the active principle or by changing it to a 
physiologically inert form. It is fair to note that fatal 
results arising from the use of cotton -seed cake are very 
infrequent, and are entirely due to accident or to want of 
skill in feeding. 

General , — Four compound cakes were examined, and all were 
found to contain a proportion of fibre distinctly above the 
average for cakes of this class. The proportion of fibre ranged 
from 11 por cent to 14*5 per cent. A mixed cake made from 
ingredients of good quality need not contain more tlian 10 per 
cent of fibre. A sample of River Plate bran contained a small 
quantity of an innocuous vegetable powder in a very fine state 
of division. This powder appears to have got into the nostrils 
and windpipes of horses being fed with the bran and to have 
brought about violent coughing. A sample of molasses meal 
was guaranteed to contain 75 per cent of pure treacle, and was 
found to contain 20*7 per cent of cane sugar and 27*2 per cent 
of invert sugar. A sample of Russian linseed-cake was found 
to contain an exceptionally high proportion of albuminoids — 
namely, 35-5 per cent. The proportion of albuminoids varies 
in linseed-cake from 26 to 30 per cent. Two samples of dried 
grain were found to be distinctly below the average in albu- 
minoids. Another sample of dried grains was found to be 7 
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per cent deficient in the proportion of albuminoids guaranteed 
to be present. The guarantee was 20 per cent albuminoids ; the 
proportion found was 13 per cent. A sample of dried grains 
was also submitted for analysis for the purpose of determining 
whether any poisonous substances were present in the sample. 
JSTo poisons were found to be present, only a few polygonaceous 
seeds were detected in the sample. 

Miscellaneous Samples. 

Bowel Contents , — Several samples of bowel contents, portions 
of intestinal wall, and other material from horses were ex- 
amined for poisons, and were also examined bacteriologically. 
No evidence of any metallic or toxic poisons was found to 
be present in any of the samples, and no pathogenic organisms 
were detected. These samples were analysed in order to de- 
termine whether the deaths occurring among horses from 
impaction of the colon or sub-acute obstruction of the colon 
were associated with any specific organism or any toxic poison. 
Veterinary surgeons and veterinary experts agree in attributing 
the cause or causes of sub-acute impaction of the colon to some, 
error in the feeding of horses or to a sudden change in the 
manner of feeding, and not to the action of any micro-organism. 
Mr William Brown, Lecturer on Veterinary Hygiene, North of 
Scotland College of Agriculture, Aberdeen, to whom I applied 
for an expert opinion, informed me that the chief factors in 
producing impaction are: (1) too much food and too little 
exercise; (2) an insufficient supply of water; (3) a paralytic 
condition of the wall of the bowel ; (4) hay badly cured or dry 
and fibrous ; (5) inferior oats and new oats ; and (6) a mixture 
of green grass and old dry grass. Indeed, too dry grass alone 
has been found sufficient to bring about the disease. Intestinal 
obstruction can generally be prevented if the advice given by 
veterinary surgeons is followed, but it seems almost impossible 
to cure impaction after it has commenced, owing to the set of 
conditions bringing about the impaction. The gist of the 
advice given by experts is to see that, at the period of changing 
of feeding, horses get (1) a sufficient supply of water; (2) a 
measured but sufficient supply of the new food ; (3) water and 
food proportional to the amount of work done by each horse ; 
(4) a gradual change, when a change becomes necessary, from 
one kind of feeding to another; (5) well-cured hay and oats of 
good quality when hay and oats form part of the food supply; 
and (6) avoidance of dry grass, especially in excess of cocksfoot 
heads or of ryegrass. While attending to the above expert 
advice, however, one must not lose sight of the effect of 
heredity — certain horses may inherit a flabby condition of 
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the bowel and may thus be predisposed to an attack of im- 
paction. In view of the frequent examination of bowel con- 
tents of horses, always with negative results, I have considered 
it worth while to collate the above facts for the use of the 
members of the Society. 

Waters , — Of the 26 samples of water examined, three were 
found to have a distinctly solvent action on copper and lead, 
while one sample was found to contain as much as 8 parts of 
lead per 100,000 parts of water. New sources of supply were 
secured, and the samples from these sources were found to be 
of good quality. 

Milks , — Of the 28 samples of milk examined, three were 
found to be deficient in butter-fat and two were found to be 
distinctly below the average in solids not fat. One of the 
samples submitted for bacteriological analysis was found to 
contain excess numbers of a micro-organism which had brought 
about sliminess in the milk, rendering it unfit for use. 

Insecticide , — A sample of insecticide when examined was 
found to contain 22*5 per cent of naphthalene mixed with 
insoluble mineral matter, chiefly clay. 
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THE CEEEAL AND OTHEE CEOPS OF SCOTLAND 
FOE 1915, AND THE WEATHEE OF SCOTLAND 
IN 1915. 

THE CROPS. 

The following comparison of llie cereal and other crops of 1915 
with those of the previous year has been prepared by the 
Secretary of the Society from answers to queries sent to lead- 
ing agriculturists in different parts of the country. 

The queries issued by the Secretary were in the following 
terms : — 

1. What was the quantity, per imperial acre, and quality of 

grain and straw, as compared with last year, of the 
following crops ? The quantity of each crop to be 
stated in bushels. What quantity of seed is generally 
sown per acre ? — (1) Wheat, (2) Barley, (3) Oats. 

2. Did tlie harvest begin at the usual time, or did it begin 

before or after the usual time ? and if so, how long ? 

3. What was the quantity, per imperial acre, and quality of 

the hay crop, as compared with last year, both as re- 
gards ryegrass and clover respectively ? The quantity 
to be stated in tons and cwts. 

4. Was the nuMidow-hay crop more or less productive than 

last year ? 

5. What was the yield of the potato crop, per imperial 

acre, as compared with last year? The quantity 
to be stated in tons and cwts. Was there any 
disease ? and if so, to what extent, and when did it 
commence? Were any new varieties planted, and 
with what result ? 

6. What was the weight of the turnip crop, per imperial 

acre, and the quality, as compared with last year ? The 
weight of the turnip crop to be stated in tons and cwts. 
How did the crop braird ? Was more than one sowing 
required ? and why ? 

7. Were the crops injured by insects ? State the kinds of 

insects. Was the damage greater or less than usual ? 

8. Were the crops injured by weeds? State the kinds of 

weeds. Was the damage greater or less than usual? 

9. Were the pastures during the season of average growth 

and quality with last year? 

10. How did stock thrive on them? 

11. Have cattle and sheep been free from disease ? 

12. What was the quality of the clip of wool, and was it over 

or under the average ? 
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From the answers received, the following notes and statistics 
have been compiled : — 


EDINBURGH DISTRICT. 

Mid Lothian. Wheat — 40 bushels ; crop not so good as last year ; 3 
bushels seed sown. Barley — 40 bushels ; 10 bushels less than last year ; 
straw, an average crop ; 3 bushels seed sown. Oats — 44 bushels ; straw 
about the same as last year. Harvest began a week later, and very 
broken weather. Hay — A very light crop, 1 ton 10 cwt. per acre, or a ton 
less than last year ; a fine second crop, and well got ; 2 tons per acre. 
Meadow-hay — None grown. Potatoes — Not so good as last year ; late 
varieties, C tons per acre ; small, and some disease. Price, fully £1 per 
ton more than last year. Turnips — Fine crop ; about 20 tons per acre ; 
brairded well ; no second sowing. Mangold — About 10 tons per acre 
less than last year. Insects — No damage by insects or by weeds. 
Pastures — Much the same as last year. JAve Stock throve well. Cattle 
and sheep free from disease. Clip of loool about the average. 

West Lothian. Wheat this year is disappointing as regards the 
quantity, say 5 qrs. ; quality good, and straw nice and clean ; seed 
sown, 4 bushels. Barley much the same as last year — abeut 44 bu.shels ; 
a smaller acreage grown, hence the big price of COs. per qr.; quality 
good ; seed sown, 6 bushels. Oats thrashing well, say 48 bushels ; 
quality good ; seed sown — small oats, 4 bushels ; thick oats, 5 to G 
bushels. Harvest began on early places end of August, but general in 
first week of September. The cereals did not ripen regularly, and with 
labour scarce harvest was protracted. Hay short and smaller in bulk ; 
30 to 35 cwt. Meadow-hay — Good. Potatoes — The yiehl of the potato crop 
is very bad, owing first to disease in the fields and then to potatoes not 
keeping in the pits ; yield uncertain. Some of the newer tubers did 
well, and very clear of disease. Turnips a good crop all over, say 1C to 
20 tons. Owing to the drought did not braird too well, and stood still 
after tliinning for some time, but after the rain did well. In some places 
finger-and-toe was prevalent. Insects — None except in wheat after it 
was brairded. Weeds — None. Pasture bare in beginning of season, 
but improved later on. Live Stock did not thrive till well on in the 
season. Cattle and sheep free from disease. Clip of wool — Good. 

East Lothian (Upper District). Wheat — 42 bushels ; quality only 
fair ; quantity of straw above an average, and all secured in good order ; 
seed sown, 4 bushels drilled. Barley — 40 bushels per acre ; about 15 
bushels short of 1014 crop ; quality not an average, and quantity of 
straw below an average ; 3^ bushels sown per acre drilled. Oats — 
56 bushels per acre ; the best crop for some years ; quality of grain 
good, and quantity of straw considerably over an average. Seed varies 
from 4 bushels for potato oats to 5^ busliels for llecords. Leaders, 
Waverleys, &c. Harvest generally was about ten days later than most 
years. Hay — About IJ tons per acre ; quality not an average, and 
about 15 cwt. short of 1914 crop. A proportion deteriorated by bad 
weather while being harvested. There is no Meadow-hay grown in this 
district. Potatoes — Crop about 7 tons; about Ij tons short of 1914. 
Disease in some varieties, such as Dates, very bad — on an average about 
half diseased. Crop affected very early — third week in August. Arran 
Chief variety a good crop, and practically free from disease. Tumim — 
18 tons ; crop above an average, but some districts badly affected by 
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“ finger- and toe/’ Crop brairded well, and no second sowing. No injury 
by insects. Crops were not injured by weeds more than usual. Pastures 
were good, and did not suffer much from drought except for a short 
time in June. Live Stock throve well. A few more cases of anthrax 
occurred during December than usual. Clip of Wool — About an average. 

East Lothian (Lower District). Wheat bushels; quality good; 
fair bulk of straw, but yield disappointing ; bushels drilled, 4 bushels 
broadcast. Barley — 40 to 48 bushels ; yield less than last year owing to 
lack of sunshine when crop was ripening ; quality only fair, under aver- 
age ; straw, fair bulk ; seed sown, 3 bushels, drilled. Oats — 48 bushels 
old varieties, and about 72 of the newer and coarser varieties ; seed 
sown, 4 bushels of former and 5 or of the latter. Harvest began about 
20th August, or about a week later than average. Hay — First crop very 
light — 1 to lA tons ; second crop a grand one, and rather heavier than 
the first. Meadow -hay — Not much grown. Potatoes — Up -to -Date 
varieties almost a complete failure ; worst since 1872, so much disease ; 
unsprayed crops were blighted by 15th August, sprayed crops attacked 
25th September ; yield, 2 tons to 5 tons per acre ; Golden Wonder and 
What’s Wanted, about 6 tons per acre ; Arran Chief did well, and re- 
sisted disease ; about 8 tons. Turnips — A good crop, 25 tons per acre ; 
frosts in November did damage to quality ; except on late pieces not much 
second sowing required, but where this was done the drought caught 
crop, and it suffered considerably. Insects — Diamond - back moth did 
damage in places. Weeds — Charlock in some places troublesome. 
Pastures under average owing to cold spring followed by drought, but 
rains in summer made growth plentiful later. Live Stock did well. 
Cattle and sheep free from disease. Clip of wool under average. 


BORDER DISTRICT; 

Berwtcksiiiue (Merse). W/ieatS8 bushels ; quality of both straw 
and grain above an average, but not so very sui)erior as the previous 
year ; straw abundant ; seed, 4 bushels per acre. Barley — .34 bushels ; 
quality only fair for both grain and straw ; strong demand and prices 
abnormally high ; seed, 3 to 34 bushels. Oats — 38 bushels — thick-skinned 
new varieties considerably more ; grain and straw of good quality, except 
in later crops, where ripening was a little irregular ; 4 to 4J bushels 
sown of old fine-skinned oats, and up to 6 and 7 bushels for some new 
varieties. Harvest was a week to a fortnight later than the usual time, 
and owing to irregular ripening was in some cases more protracted than 
usual. Hay— in the case of some of the moister and deeper class of 
soils, especially if unstocked in spring, a fair crop of hay was got ; but in 
average conditions the hay crop was little over half an average crop, both 
ryegrass and clover being deficient ; 20 to 28 cwt. — in some cases 30 to 
35 cwt. Aftermath came away better, and second crop hay was unusu- 
ally good. Meadow-hay — A very short crop, and much damaged by wet 
weather ; about 20 to 23 cwt. Potatoes — About 6^ tons ; 30 to 60 per 
cent of the Up-to-Date varieties diseased ; Arran Chief, King Edward, 
Golden Wonder, and some other newer varieties either entirely free 
from disease or only slightly affected ; disease began about the begin- 
ning of the harvest-time and spread quickly. Turnips — In many cases 
crop brairded badly, and owing to dry weather, frosty nights, and 
attacks of “ turnip-fly,” resowing even more than once was quite com- 
mon. Later in the season there was a good growth of shaw, and but for 
a second drought in October and early frost in November the crop would 
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Lave been much better ; crops on an average, about 1C to 19 tons yellow 
turnips and about the same of swedes. Insects — Turnip-beetle (fly) was 
very destructive — the weather when turnips were brairding was very 
favourable for its propagation. Weeds were more prevalent than usual ; 
the weather was in favour of their growth and against getting them 
effectively destroyed ; labour to do the cleaning was very short. Pas- 
tures were abnormally bare nearly all the season ; only for a short time 
in August was there anything like the usual growth. Live Stock — Stock 
generally did well, but their feed was largely supplemented by bought-in 
feeding-stuffs. Cattle and sheep free from disease. Clip of wool about 
average, 

BfiRWiCKsniUE (Lammermoor). Comparatively little wheat 

is grown in this district. Barley — 32 bushels ; only fair quality, 
and straw not more than an average either in quality or quantity ; 
seed, 3 to 3| bushels. Oats — 36 bushels; crop generally yielding 
better than was expected, especially new and thick-skinned varieties ; 
grain of fair quality, some being rather unequally ripened ; straw good 
quality ; seed, 4 to 6 bushels, according to variety of seed. Harvest — 
About a fortni,: 4 ht behind the average date, and owing to slow and 
irregular ripening was a long one ; weather was good on the whole, but 
dewy mornings were very prevalent, and occasioned much delay. Hay — 
A very poor crop all over, both clover and ryegrass, and owing to showery 
weather the quality was very inferior ; 20 cwt. Meadow-hay — Poor crop, 
and generally inferior quality ; owing to very showery weather much of 
the crop was allowed to remain uncut till the quality was deteriorated ; 
under 20 cwt. Potatoes — 7 tons ; disease very common — about 30 to 40 
per cent in the commoner varieties, which are mostly grown. Turnips 
mostly brairded well, but many patches had to be resown — often more 
than once — frosty nights and attacks of “turnip-fly” being the cause. 
Insects rather worse than usual. Weeds were very difficult to keep 
down owing to a month of damp growing weather. Pastures never got 
rough all the season, and box- feeding was more commonly resorted to 
than usual. Live Stock — Stock were very short of grass during the 
early part of the season, and although it was more plentiful later, old 
and rotation pastures were bare all the season ; hill pastures were rather 
better. Cattle and sheep free from disease. C^ip of wool — Average. 

Roxburohshire. Wheat — 36 bushels ; full crop of straw of good 
quality ; 3 bushels seed per acre. Barley— bushels ; average crop of 
straw of good quality ; 2J to 3 bushels per acre. Oats — From 36 to 80 
bushels ; straw plentiful and of good quality. Harvest ten days later 
than an average. Hay crop tons per acre ; much destroyed by 
weather ; less than last year ; some second crop of better quality. 
Meadow-hay — Less productive ; 15 cwt. per acre. Potatoes — Smaller 
yield ; some disease previous to being lifted ; no new varieties grown to 
any extent. Turnips brairded slowly ; a good deal of resowing ; some 
finger-and-toe ; 17 tons per acre. Insects not more than usual. Weeds 
— A good many of the usual kinds ; unable to be cleaned owing to wet 
weather and also to shortage of labour. Pastures — A good average. 
Live Stock throve well ; on the whole, no more than usual. Clip of wool 
— Slightly lighter than usual ; quality good. 

Selkirkshire. Wheat — At least 40 bushels an acre, and fine quality. 
Barley — About 34 bushels. This crop has not thrashed satisfactorily ; 
the yield has not come up to the appearance. Oats were only a moderate 
crop in this county, but were secured in good order, and will thrash 
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36 i bushels. Harvest began at usual time. Hay — The hay crop was a 
very moderate one, and in many instances would not exceed 180 stones 
per acre ; the quality was very deficient. Meadow-hay — This crop was 
neither the quantity nor the quality of last year, and would not exceed 
a ton per acre all over. Votatoes were quite a good crop ; about 6 tons 
per acre, but in many cases there was a good deal of disease ; no new 
varieties. Turnips are above an average crop, and of good quality. 
They brairded well, and no resowing was required. No injury by 
insects or weeds. Live Stock throve quite well. Cattle and sheep free 
from disease. Clip of wool — Quality good ; quantity much less than 
last year. 

pKEULi':ssniiifc:. Wheat — None grown. Barley — 36 bushels per acre ; 
1 ton straw ; less than last year ; fair quality ; 4 bushels per acre sown. 
Oiits^Z^i bushels per acre ; 25 cwt. straw ; similar to last year ; 5 to 7 
bushels sown. Harvest began at usual time ; a good harvest. Hay — 2 
tons ; luucli the same as last year ; very much damaged by rain. 
Meadow-hay — 3 tons ; a good crof) ; also damaged by rain. Potatoes — 7 
tons ; a few diseased ; small in size, and not so good as last year ; frosted 
early. Turnips — 10 to 16 tons ; very variable ; not so good as last year ; 
a little resowing. Insects — Some damage from fly on turnip. No injury 
by weeds. Pastures — Average growth and quality of last year. Live 
Stock — Sheep did well ; cattle <lid not put on as much condition as usual. 
Cattle and sheep free from disease. Clip of wool — Full average. 


DUMFRIES DISTRICT. 

DuMFUiKSSHiiiE ( Aiinaiidale). Wheat — Very little grown. Barley — 
Straw below the average owing to dry summer ; grain of average 
(juantity, but slightly discoloured by a time of dull sunless weather 
before being stacked ; yield, about 36 bushels ; seed sown, 3^ to 4 
bushels per acre. Oats — The seed was got in in good order, but the 
braird owing to dry weather made slow progress. A time of showery 
weather in the latter part of .1 uly and first of A ugust saved the crop 
which at one time looked as if it was to be a failure. The result was a 
shortage of straw, which would barely reach last year’s low average (18 
cwt.) ; grain, however, was perhaps under the usual average. Excellent 
harvest weather secured good quality; yield 35 bushels per acre ; seed 
sown, “Potato” and “Hamilton ” 4 to 6 bushels ; newer varieties 6 to 7 
bushels ; when drilled, one busljel less per acre. Harvest was general 
by the 23rd August, a few days before the usual time. Hay — llyegrass 
hay a little over last year’s average ; increased weight made up by 
clover, which was more in evidence this year ; quality generally good. 
Meadow-hay yield rather better than last year, but quality not so good. 
Showery weather prevailed during the harvesting of this croj), and the 
greater part was more or less damaged. Potatoes — This crop gave great 
promise during the summer, but disease made its appearance about the 
second week in August ; a return to drier weather checked this, and 
the crop did not sulfer to any great extent ; yield, 7 to 8 tons per acre. 
Turnips — A good crop ; much better than last year ; average yield, 26 
to 28 tons per acre. Notwithstanding the dry weather the plants came 
quickly to the hoe ; in very few cases was resowing needed. Unfor- 
tunately a severe frost set in on 16th November before the storing of 
the roots was finished ; this continued well into December and did 
much damage. Insects — Crops were free from insect pests. Weeds — 
Owing to drought weeds were easily kept under during the early 





DEBBil. AXta tyrUJen. CfSOPS Ot SOOTLAHD VOR 1915. 226 


summer, and consequently the damage was less than usual, rastures 
suffered severely from drought during May, June, and July, but the 
showers in August gave them a start which was maintained throughout 
the remainder of the season. Quality would compare favourably with 
1914 — also a dry season. Live Stock throve well, and came to the 
autumn sales in good condition. Cattle as a rule have been free from 
diseases of a serious nature. Minor troubles such as “hoose” and 
“ringworm” have been prevalent during the autumn and early winter. 
Flockmasters have had an extra good season as regards disease. Seldom 
have the losses from “braxy ” been so few. Clip of wool — Full average, 
and of good quality. 

Dumfriesshire (Nithsdale). Wheat — None grown. Barley — None 
grown. OaU — An average crop ; 38 bushels ; on dry land, with the 
long continued drought, the straw was very short ; on heavy ground the 
crop was above average. Harvest began about the usual time. II ay — A 
small crop ; would not average a ton per acre. Meadow-hay — J less than 
last year, and badly got. Potatoes — 5 tons per acre ; disease was very 
prevalent after beginning of September. Tumiips — Very variable; 
18 tons; the braird was quite good, but between frost, fly, drought, 
and rooks many had to be sown over more than once. No injury by 
insects or weeds. Pastures — On dry land it was very bare ; on heavy 
land quite abundant. Live Stock — Better than could be expected 
Cattle and sheep were free from disease. Clip of wool — Quality and 
weight were a good average. 

Dumfriesshire (Eskdale). Wheat — None grown. Barley — None 
grown. Oats — A very good crop ; much better than last year, although 
it did not look very promising in June owing to the dry weather, but 
this being a late district the rain came in time, and was the means of 
improving the crop considerably. Would average from 32 to 36 bushels 
per acre ; quality of grain and straw very good ; seed sown, about 
5 bushels or a little over per acre. Harvest commenced about the usual 
time, in end of August, and with good weather the crop was secured 
in good order. Hay — Bather better than last year, unless on very light 
land ; about 24 cwt. per acre, mostly well mixed with clover ; wliere 
not got during the dry weather, was very much wasted ; aftermath very 
good. Meadow-hay — Not such a good crop as last year ; about 23 cwt. 
per acre ; some much wasted at beginning, but what was secured later 
was in good order. Potatoes — About the same as last year — 6 tons ; 
disease not bad, and did not commence very early. No new varieties 
planted. Turnips — A good crop, and better than last year, particularly 
the earlier sown ones ; those sown later did not braird regularly owing 
to the land being too dry ; little or no resowing required. Insects — No 
insect pest. Weeds — No weeds, the ground being dry during the thin- 
ning season. Pastures started well, but got very much used up during 
latter end of dry weather ; shortly after the rain came they improved 
quickly, and lasted out fairly well. Live Stock throve very well, and 
were in good order in back-end. Cattle and sheep free from disease. 
Clip of wool perhaps full average, but short of last year ; quality good. 

Kirkcudbrightshire. Wheat — None grown. Barley — None grown. 
Oats — Generally under average ; 45 bushels per acre ; 4 bushels sown. 
Harvest began usual time. Hay — Light crops ; about 30 cwt per aci-e. 
Meadow-hay — About same as last year. Poto^oM— Early varieties a light 
crop ; late varieties good, but 16 per cent diseased ; no new varieties 
of any consequence. Much under last year : brairded irregu- 
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larly, and some resowing owing to night frosts and cold weather. 
Imects — No particular insect damage. Weeds — No damage by weeds. 
Pastures — Poor at beginning ; very good in autumn. Live Stock throve 
well. Cattle and sheep free from disease. 

WiGTOWNSfiiRE. Wheat — Very little grown ; 45 to 48 bushels ; grain 
and straw very good ; 4 bushels sown per acre. Barley — Very little 
grown ; 40 to 42 bushels ; grain fair quality ; straw light. Oats — 45 to 
48 busliels per acre ; both grain and straw very fine quality ; seeding 
nearly 4 bushels with drill and 6 bushels with hand sowing ; in some 
districts the weight of straw was below average, but generally speak- 
ing the crop was excellent. Harvest — A little earlier than usual; 
general by 1st September, and finished by the end of the month, llay 
— Owing to the long spell of dry weather the crop was light ; from 25 
to 30 cwt. y)er acre ; quality very good. Meadow-hay — The meadow-hay 
was light — about 25 cwt. ; much less than last year ; timoth}' hay an 
excellent ciop ; from 45 to 50 cwt. per acre. Potatoes — ITrom 64 to 10 
tons per aetc ; much the same as last year ; no disease ; no new varieties. 
Turnips — 14 to 20 tons per acre, but increased greatly in weight after 
proofing owing to the open winter ; quality excellent ; much better than 
last year ; brairded well. No pests. Weeds~~^o weeds ; fine dry 
weather and every chance for cleaning the land. Pastures — Where 
winter haiiied young seeds grazed well duiing the summer, but the 
second, third, and fourth yeaia’ grasses were bare all the season ; in many 
fields there was a great want of water for stock to drink. Live Stock — 
Stock did wonderfully well where they had water, but feeding had to 
be given on m my farms. Cattle and sheep free from disease. Clip of 
wool — Ewes on hill land would clip lighter than usual, but sheep on low 
land would be (juite an average. 


GLASGOW DISTRICT. 

Ayrsiiirk. Wheat — 45| bushels; 36 cwt. straw; all good quality; 
about 3 to 3^ bushels seed. Barley — 44 bushels; 27 cwt. straw; all 
good quality , about 3 to 4 bushels seed. Oats — 50j bushels ; 24 cwt. 
straw ; all excellent quality ; about 5 to 7 bushels seed. Harvest about ten 
days earlier than usual. ITay — Jtyegrass, 29 J cwt. Meadow-hay — 32 cwt. 
per acre. Potatoes — 8 tons 10 cwt. per acre ; of good quality ; no disease ; 
no new varieties of any account planted. Turnips — 22 tons per acre ; 
brairded fairly well, unless late in the season when there was not enough 
moisture in the soil, and in these cases resowing had to be resorted to. 
Inserts — Not more than usual. Weeds — Not to the same extent as usual ; 
the very dry weather enabled the weeds to be killed with less labour. 
Pastures — The dry weather did not stimulate growth, and pastures were 
very bare all the summer and autumn. Live Stock (lid not thrive at all 
well, especially on the drier lands. On deeper lands, however, and with 
plenty of moisture, grass was plentiful and stock throve well. Cattle 
and sheep weie generally free from disease. Clip of wool — Good ; about 
average weight. 

Bute. Only 1 boll sown ; 40 bushels. Barley — Only a few 

acres grown, but a very fine crop on good barley land ; 65 bushels ; 2 
tons straw ; excellent quality ; 4 bushels sown. Oats — 48 bushels ; 2 
tons straw ; above average of grain and straw ; 6 bushels sown. Harvest 
began third week of August ; best crop for the last ten years. Hay — 
Very light crop, but good quality; about 1 ton to the acre. The follow- 
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ing clover was a very strong crop. The hay was mostly sold to the 
Government from £5 to £5, 6g. per ton. Meadow-hay — Very little 
grown, and under average of previous years. Potatoes — Digging began 
18th June ; till 30th July the crop averaged 8 tons an acre ; from 1st 
August onward it would average 10 tons. The usual varieties planted, 
with practically no disease. A new variety, “The Bute Marys,” is a 
large cropper and very fine quality ; if it continues it will be one of the 
best potatoes that has been grown for a long time. Turnips — Above 
average ; a very large crop— from 25 to 35 tons an acre. No injury from 
insects or weeds. The oat crop in some parts near hedges was very much 
damaged by sparrows. They should be kept down, as they have in- 
creased very much during these last few years back. Pastures — The 
pasture during the early part of the summer was under the aveiage, but 
in the latter part of summer it was very abundant. Live *9^oc^*-~The 
stock throve well. Cattle and sheep were free from disease, excepting the 
usual number of lambs which die annually from “braxy.” Cti}) of wool— 
An average clip, and good quality. 

Arran. Wheat — None grown. Barley — Very little grown ; say 5i 
quarters per acre ; well got, and (piality fair. Oats — A very good crop ; 
35 to 38 bushels per acre ; seed sown, about G bushels ; grain above 
average in quality. Harvest a few days earlier than previous year ; cut 
nice and ripe, and well secured. Hay — A light crop, but well got ; say 
about 1 ton per acre. Meadow-hay — Little grown ; fair crop, and well 
got. Potatoes — Early potatoes an extra big crop ; later kinds filled up 
fairly well, but a good many small tubers ; say 6 to 7 tons per acre ; 
“Arran Chiefs,” about 10 tons. Turnips — A moderate crop, but grew 
well in the autumn ; clean, and not much disease. No injury by insects 
or weeds. Pastures — Moderate growth ; rather dry in the earlier months ; 
burned up on light land in June, but grew well after the rain. Live Stoch 
did not thrive so well as previous year', being rather short of grass in 
June. No disease in cattle or sheep. Clip of wool — Bather less weight 
than 1914, but quality good, and prices up 3s. to 4s. per stone from 
last year. 

Lanarkshire (TJjrper W.ard). Wheat — None grown. Barley — None 
grown. Oats — 35 to 40 bushels ; grain good quality ; straw shorter ; 
5 to 6 bushels sown. Harvest general first week in September ; 
earlier than the average ; short harvest ; w^eather good. Hay about 
1 J tons ; lot of hay wasted by bad weather. Meadow-hay — ]\Iuch 
the same as last year. Potatoes — Less than last yeai* — 5 to 7 tons 
— owing to frosts on 18th June and 3rd September. Frost also on 13th 
November, and a good many potatoes not lifted were rendered useless. 
“Arran Chiefs,” heavier crop, and no disease. Some of the earlier 
varieties showing a lot of disease. T^ml^ps — 25 to 30 tons ; crop bi airded 
well ; some resowing owing to frost and dry weather. Good many 
turnips not secured before frost on 13th November which did a lot of 
harm to crop. No injury by insects or weeds. Pastures burnt up during 
forepart of summer, but improved later. Live Steel:— Quite well. 
Cattle and ‘sheep free from disease. Clip of wool. — Good ; over average. 

Lanarkshire (Middle Ward). -The autumn of 1914 was ex- 

ceedingly favourable for the seeding of wheat, and a larger area of wheat 
was sown than in former years. The dry warm summer suited the 
growth of the crop, and the produce of grain and straw was heavier than 
for some time. Grain, 35 to 48 bushels ; straw, 35 to 45 cwt. ; seed 
sown, 3J to 4 bushels. Barley — None grown. Oats — The season being 
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a dry warm one waa not so suitable for oats on light land, but over all 
the yield was above the average, and the quality of grain and straw was 
very tine. Grain, 36 to GO bushels ; straw, 20 to 35 cwt. ; seed sown, 
6 to 6 bushels. Harvest commenced at the usual time, and was favoured 
with good weather. All the crops were secured in good condition and 
with the minimum of labour. Hay — llyegrass and clover-hay were very 
light owing to the dry weather, but where the laud was in good condi- 
tion a second cutting of hay was secured later on, which in many cases 
made up for the shortage in the first cutting. The produce per acre was 
from 25 cwt. to 2 tons. Prices in July and August were fixed by 
Government, £3, 15s. to £4 per ton, rising in succeeding months up to 
£6, 10s. Meadow-hay — Timothy hay gave a fair yield, but on a number 
of farms the produce was much spoiled by three weeks’ continuous rain. 
Potatoes potato crop suffered in the spring from late frost. The 
weight of the crop would be from 5 to 10 tons per acre. Timiips — The 
dry season did not favour the growth of turnips, and much loss was 
caused by finger-and-toe. In the autumn the turnips which were not 
secured were caught by the early frost, and miuth loss was caused thereby. 
The yield would be from 10 to 20 tons per acre. No injury was caused 
by insects or weeds. Pastures — Where the pasture was not severely 
eaten in the early spring it did well, and <luring the autumn was 
very plentiful. Live *S'^ocl'~All stock have been excecidingly high in 
price owing to the war, and cattle have been free of disease. Clip of 
wool — ^There are no slieep in this ward. 

Lanarkshire (Lower Ward). Wheat — 40 to 42 bushels ; quality very 
good ; straw fair — rather under 2 tons ; 4 bushels seed per acre. Barley 
— Onljr limited quantities grown. Oats — A full average-'-50 to 54 
bushels ; good quality ; straw fine quality ; quantity according to 
soil — 6 ])ushels generally sown. Harvest rather earlier than usual ; 
fine weather ; crop secured in very good condition. Hay under an aver- 
age — from 25 to 30 cwt. per acre ; quality inferior owing to unfavour- 
able weather. No raeadow-liay grown. Potatoes — 5 to 8 tons per acre, 
partly diseased. Turnips — Swedes a variable crop — considerably under 
the average; brairded well; suffered from drougljt in September. 
No injury from insects or weeds. Pastures (juitc an average. Live Stock 
did very well. Cattle and sheep free from disease. No clip of wool. 

Renfrewshire. Wheat — 40 bushels ; about 2 tons straw ; quality of 
both grain and straw quite up to last year’s average ; 4 bushels of seed 
per acre. Barley — None grown. Oats — 60 bushels ; about 30 cwt. of 
straw ; quality of both grain and straw much the same as last year ; 
6 bushels of seed to the acre. Harvest about eight days earlier than 
last year ; a good harvest. Hay — 1| tons ; quite good, but bad 
weather to commence with affected the quality. Meadow-hay quite as 
good as formerly. Potatoes — Average — 7 tons ; no disease to m)eak of ; 
“Arran Chief” and “Golden Wonder” gave good results. Turnips — 
20 tons ; quality hardly as good as last year’s crop ; brairded all right ; 
no resowing except in a few exceptional cases where fly troublesome. 
Insects — Not more than usual. Weeds — Not where attention given. 
Pastures not quite up to average growth, but better quality than last 
year. Live Stock throve well. Cattle and sheep free from disease. 
Clip of wool quite up to average. 

Argyllshire (Lochgilphead). Wheat — None grown. Barley — None 
grown. Much about the same as last year — say 6 quarters ; both 

grain and straw very good ; in some places straw short ; seed sown, 
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about 5 bushels. Harvest began about the usual time — 25th August ; an 
excellent harvest as regards weather. Ifa ^ — Hay crop light as a rule ; 
not more than 1^ tons for ryegrass. Meadow-hay — Not so bulky as last 
year ; both ryegrass and meadow-hay suffered from the dry summer. 
Potatoes — A very good crop ; about 8 tons per acre ; very little disease ; 
“Arran Chief,” a new variety, grew a big crop, and good quality. 
Turnips — Not so heavy as last year ; on an average not more than 
18 tons ; a good deal of resowing owing to the young plants getting 
nipped with frost. Insects — Crops not injured by insects. Weeds — Not 
much trouble with weeds. Pastures not nearly so luxuriant till late on 
in the season, but of excellent quality. Live Stock throve very well 
indeed. Cattle and sheep free from disease. Clip of wool — Very good 
quality, and rather above the average. 

Argyllshire (Kintyre). Wheat — None grown. Barley — Better than 
last year; 40 to 50 bushels; well harvested. Oats — Fully better than 
last year ; from 6 to 7 quarters ; 5 bushels seed per acre. Harvest 
about the usual time. Hay — llyegrass fully as good as last year ; well 
got ; quite 2 tons to the acre. Meadow-hay — Barely so good, but well 
got. Potatoes — Early potatoes better than last year; late ones also 
rather better ; not much disease. Turnips — Much the same as last 
year — about 20 tons ; brairded well ; no second sowing. Not injured 
by insects to any extent. No damage by weeds. Pastures rather bare ; 
too dry weather. Live Stock throve quite well. Cattle have been free 
from disease ; braxy was bad in some places. Clip of wool was rather 
over the average, and quality quite as good. 

Argyllshire (Islands of Islay, Jura, and Colonsay). Wheat — None 
grown. Barley — Practically none grown. Oats — In some of the lighter 
soils the crop was affected by drought, but taken all over the crop was 
an excellent one. Harvest — About ten days later than usual. Hay — 
Owing to dry weather the crop was lighter, and quality not so good ; 
about 1 J tons per acre. Meadow-hay — Similar to last year. Potatoes — 
An excellent crop ; not much disease ; 6 to 8 tons. Turnips — Quite as 
good as former years ; about 18 tons per acre. Insects— ^o damage was 
done by insects or weeds. FaWures — Average growth and quality of 
last year. Live Stock throve well. Cattle and sheep free from disease. 
Clip of wool — Good ; over the average. 


STIRLING DISTRICT. 

Dumbartonshire (Upper). Wheat — None grown. Barl&tj — None 
grown. Oats — About 32 bushels per acre ; quality of both grain and 
straw good ; quantity of straw much the same as last year, but below 
the average ; about 6 bushels sown. Harvest began about the usual 
time — 26th August. Hay — Kyegrass hay much the same as last year ; 
if anything rather lighter ; 1| tons per acre ; quality in some cases 
spoiled by rain. Meadow-hay was lighter than last year, but it was 
secured in good order. Potatoes — About 7 tons per acre — about a ton 
better than last year ; verv little disease ; no new varieties. Turnips — 
About 20 tons ; brairded well ; only one sowing. No insects or 
weeds. Pastures — Grass was backward till after June owing to the 
cold dry weather ; after that it was good. Live Stock throve well. 
Cattle and sheep free from disease. Clip of Quality of wool was 
good, but weight less than last year. 
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Dumbartonshire (Lower). Wheat — Small acreage grown ; 34 to 36 
bushels per acre ; quality very good ; seed sown, from 3 to 4 bushels. 
Barley — Little or none grown. Date — Average about 34 bushels ; straw 
a little lighter than usual ; quality of both grain and straw good ; 5 to 6 
bushels sown. Harvest — Fairly early — about the 18th August. Hay — 
Kyegrass a little lighter than last year. A good deal of the crop was 
damaged more or less by the wet weather in July. Potatoes — About 7 
tons per acre ; not a great deal of disease. Turnips — From 18 to 20 
tons on an average ; briarded fairly well. No insects or weeds. 
Pastures — Average growth and quality of last year. Live Stock throve 
well, and where fattened and sold off grass left more profit than the 
younger race of farmers remember. Cattle and sheep free from disease. 

Stirlingshire (Western District). Wheat — None grown. Barley — 

None grown. Oats — About 40 bushels ; grain and straw good quality ; 
seed, about 5 bushels. Harvest began 30th August, being a few days 
later than last year, and finished about 1st October. Crop very well 
got. Hay — About 1 ton 10 cwt. ; much the same as last year. On 
some farms well got ; on others, badly damaged by rain and on the ripe 
side when cut ; about usual quantity of clover. Meadow-hay — Much the 
same as last year; well got. Potatoes — Average about 8 tons. Some 
of the early varieties, viz., “Epicures” and “ British (Queens,” would lift 
from 11 to 13 tons per acre ; no disease at lifting, and kept well in pits. 
No new varieties planted. Turnips — About 30 tons per acre ; quality 
good, but badly damaged by frost in November. Long in brail ding on 
account of dry weather ; one sowing in most places. No damage from 
insects. Weeds — Not more than usual injury from redshank. Pastures 

suffered from drought early in the season, but did better later on. Live 
—Cattle throve fairly well. Cattle and sheep free from disease. 
Clip of wool — Average quality and clip. 

Stirlingshire (Eastern District), Wheat — 48 bushels; grain very 
good quality ; SO cwt. straw, good quality ; 4 bushels seed sown. 
Barle^f—W bushels ; grain generally well ripened, but some districts not 
well ripened ; 22 cwt. straw; 4 bushels .seed. Oats — 44 bu.shels ; grain 
not so well ripened — some greens in it ; 23 cwt. straw ; 5 bushels seed. 
Harvest — Usual time. Hay — 48 cwt. per acre ; indifferent quality ; bad 
weather. Meadow- hay — Very poor crop in some places. Potatoes — 8 tons 
per acre ; quality good, but early sorts very much diseased. Turnips-^ 
27 tons ; crop brairded well ; not any second sowing. Insects — Turnip 
crop injured by fly. No weeds. Pastures— In early season pastures 
were very pool — too dry ; but after August plenty of grass. Live Stock 
— First part of year stock did not thrive, but after rain made great 
progress. Cattle and sheep free from disease. Clip of wool — Very short 
of average ; early summer was too cold and dry, and early lambing ewes 
were very short of turnips. 

Clackmannanshire. Wheat — A good crop, at least a full average of 
grain and straw ; quite equal to last year ; 40 to 46 bushels per acre ; 
3 to 4 bushels sown. Barley — Only a fair crop ; less area sown than 
usual ; 32 to 36 bushels per acre ; seed sown, 3J to 4 bushels. Oats — 
A good crop, but not quite up to last yeaFs bulk, but being well got in 
the straw and grain are of good quality ; 40 to 44 bushels per acre ; 4 to 
5 bushels sown. Harvest — Except on a few early farms harvest com- 
menced about the same time as last year, and was a fair good harvest in 
general. Hay was a little under the average except on heavy land ; dry 
weather in the end of May and in June kept it back ; the hay harvest 
was not so good as last year, and the crop was not so well secured ; 2 to 
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2^ tons per acre. Meadow-hay — Rather a poor crop, and not well got ; 
a good bit under last year’s average. Potatoes — This crop varies a good 
deal in different parts of district ; all over, the crop is a good bit under 
the average, and not so good as last year ; there is more disease than 
last year. Turnips — A good crop where early sown, but dry weather rn 
June kept back late-sown ones ; on the whole there was more bulk than 
last year ; owing to early frost the greater part of the crop was badly 
got in, and consequently not keeping well; there was not niuch re- 
sowing. Insects — There was very little damage by insects during the 
whole season. Weeds were not troublesome. Pastures — The grass did 
fairly well all the season through, being fully better tlian last year. 
Live Stock throve well on the grass, and continued to do so until the end 
of the season. Cattle and sheep free from disease. Clip oj wool — The 
clip of wool in quantity and quality was a full average. 


Perthsiiiiie (Western District). Wheat — Crop about an aveiage, but 
short in straw ; grain, 40 bushels ; seed, 3 to 3i bushels jier acre. The 
area of wheat grown was rather larger than in 1914. The crop was 
secured in good condition. Bailey — The crop was under the aveiage, 
and especially as regards straw ; crop has not threshed out too well, but 
quality of grain is good ; yield, 28 to 30 bushels ; seed, fully 4 bushels ; 
crop was fairly well secured. Oats — An average ciop, though in some 
districts the bulk of straw is deficient. The ciop is tlueshing veiy well, 
and the quality of grain excellent. In some of the later districts the 
crop was not secured in the best of order ; yield, 36 to 40 bushels per 
acre ; seed, 4 to bushels per acre. Harvest w’as general about a week 
or ten days later than last year. The weathei in the early part was 
favourable, but broke down about the third w'etk of opeiations, and 
remained so for fully a fortnight, i/ay— The }ield of hay of all kinds 
was decidedly under the average, and on some diy field faims it could 
not be cut at all. The quality is only fair, as the lains of July damaged 
the crop badly. On Carse farms the yield would bo about 35 cwt. per 
acre, and on dry-field land not much over 20 cwt. ])er acre. Timothy 
hay on (’arse land did not suffer so much from drought, and would be 
about an average crop. Meadow-haif is not grown to any great extent, 
but where it was cut for hay the bulk was very deficient and the quality 
poor. Potatoes— K good crop when growing, but latterly disease set in. 
Conditions at lifting time weie bad, and there are many tields, in some 
parishes over 100 acres, in which the crop is still in the ground (January 
1916). The crop would yield 8 to 9 tons at lifting time, and the quality 
is good. Turnips were a fair crop, and though they suffered a good deal 
from the early droughts they made a good giowth in the early autumn. 
The (quality is good, but unfortunately three-fourths of the crop remained 
on the ground when the severe frost set in at the middle of November, 
and much damage has been done to the roots ; about 16 to 18 tons per 
acre. The crop brairded well, and no second sowing was necessary. 
Insects and weeds gave no trouble, as the dry weather helped the 
destruction of the latter. Pastures suffered from drought in the early 
part of the season, and first year’s pastures did not seem to have recovered 
from the drought of 1914, when the young grass w’as very ill-grown at 
harvest. Old pastures stood out well. On several farms the cartage 
of water to stock was a serious item. Live aS^oc/;— Cattle did well where 
the pasture was an average, and where bought in spring and sold about 
July they were paying for their keep in a very handsome manner. 
Cattle and sheep free from disease. Clip of woo/— The clip of wool was 
decidedly over an average, and of good quality. The ewe stock on hill 
farms did not come through the late winter and early spring very well. 
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PERTH DISTRICT. 

Fiieshire (Middle and Eastern District). Wheat — Ciop under 
average ; from 28 to 35 bushels per acre, with 25 to 30 cwt. of straw ; 
quality good ; the red variety stood the winter better than the white ; 
the seed sown is from 3j to 4 bushels per acre. Barley — The poorest 
yield experienced for many years ; from 26 to 34 bushels per acre, with 
a short bulk of straw, due probably to the severe frost in May ; the 
seed sown is from 3j to 4 bushels per acre. Oats — The best crop of the 
season, yielding well — especially the newer varieties ; 45 to 55 bushels 
per acre, with a good bulk of straw ; seed sown is from 4 to 6 bushels 
per acre, according to variety. Harvest — The harvest was about the 
usual time, lasting rather longer than usual owing to bad winning 
weather at the beginning. Hay was under average in yield, and a 
considerable quantity partially spoiled both in the swathe and field rick 
through excessive rain ; an average yield of to 1 1 tons per acre ; an 
exceptionally heavy crop of aftermath followed, rich in clover, which in 
many cases was made into second cut hay. Meadow-hay was much above 
the average when it was secured in good order, but a considerable 
quantity was spoiled by ram. Potatoes — The potato crop was heavier than 
usual, but this was discounted by the great quantity of tubers affected 
with disease in the softer varieties ; where free from disease the yield 
would be from 5 to 7 tons per acre. Txt/rmps — The crop of turnips was 
very irregular this year; on farms where generously manured a large 
crop resulted, especially in swedes, and these have emerged from the 
severe early frost little the worse owing to a plentiful covering of shaws ; 
yield, from 25 to 30 tons per acre. Moderately managed crops from 16 
to 20 tons per acre ; the crop brairded well, and there was little or no 
resowing. Insects — There was little or no injury to crop by insects. 
Weeds — On account of the scarcity of field labour theie were more weeds 
than usual this year. Pastures — The pastures were of average growth 
and quality. Live Stock throve well. With the exception of “ wooden 
tongue ” in cattle stock were fiee from disease. Clip of wool — The quality 
of the clip of wool was about an average. 

FiFEsniRE (Western District). Wheat — Deports of the wheat crop 
are unfavourable; the grain is of good quality, but the yield falls short 
of previous years ; probable yield, about 30 bushels per acre, but in some 
cases even less ; the straw is of good quality but is short in quantity ; 
usual seeding, about 4 bushels broadcast. Ba/rley^ like wheat, is also 
a disappointing crop as regards yield, and will also be short of the 
average of the past few years ; the average yield may be stated at 30 
to 36 bushels per acre ; straw is short hi quantity but of good quality. 
Oats^ unlike tne other cereals, have been the crop of the season ; the 
grain and straw is of good quality ; probable yield of grain estimated 
as high as 80 bushels per acre, and in some cases it is said to be more. 
Harvest commenced about the usual time, but in some of the late 
districts it probably would be later. Hay — The hay crop was most 
disappointing ; few crops would yield over two tons per acre ; the cold 
weather in April checked the growth of the young plants. Meadow-hay^ 
unless where grown on bog lands, was a light crop, and much of it was 
destroyed by wet weather during the hay harvest. Potatoes — The 
potato crop was a disappointing one for growers ; the yield was greater 
than we have had for some time, but the out-turn of sound tubers will 
be small ; reports state that more than half the crop is diseased ; the 
disease was first noticed after the heavy rains in July, and the further 



wet weather in October increased the damage. Turnips — The turnip 
crop is turning out well and of good aound quality; the July rains 
helped forward the later-sowii seeds ; few cases of second sowing are 
reported. Insects — A few isolated cases of wheat being attacked by 
wire -worm and grub, otherwise crops were free from insect pests. 
Weeds — All crops were free from weeds. Pastures were very bare 
during most of the summer ; in the autumn grass was more plentiful. 
Live Stock — Stock were lean when put out to graze, but as a rule they 
throve well. No reports of disease in cattle or in sheep. Clip of wool — 
The wool clip was of good quality, but was, however, probably under 
an average due to the lean condition of sheep during the winter. 

Peuthshirb (Eastern District). Wheat — A very good crop of excellent 
quality ; yield, about 36 bushels per acre ; seed, 3 to 4 bushels per acre. 
Barley — A medium crop of good quality ; yield about 34 bushels ; seed, 

3 to 4 bushels per acre. Oats—K lightish crop — good quality ; yield, 
about 44 bushels ; seed, 4 to 6 bushels per acre. Harvest — About the 
usual time. Kay — A poor, light crop, and mostly secured in very bad 
condition ; yield, about 26 cwt. per acre. Meadow-hay — Less production 
than last year ; very little grown. Potatoes — Not so heavy as last year ; 
yield, about 5 tons per acre. Up-to-Date varieties very badly diseased — 
in some cases 75 per cent ; Arran Chiefs and Evergoods did very well. 
Turnips — Only a fair crop — blanky, and a good deal of finger-and-toe 
disease. Turnips have also suffered from the early winter, and only a 
small portion could be stored. Insects and Weeds caused no more 
damage than usual. Pastures — Good upon the whole ; they improved 
as the season advanced. Live Stock — All right. Cattle and sheep free 
from disease. Clip of wool — About average. 

Perthshire (Central District). Wheat quality and quantity was, 
on the whole, good ; 35 bushels ; straw, H tons ; 3 bushels sown. Barley 
— An average crop ; 40 bushels ; a portion, however, not so well coloured ; 

4 bushels sown. Oats — A light crop on sandy soil, but a good crop on 
medium and heavy land ; quality good ; 42 to 44 bushels ; straw good. 
Harvest began about the middle of August and was completed before 
the en^ of September. The harvest was completed generally in good 
weather. Hay — Clover hay crop, from 28 to 35 cwt. ; quality — early cut, 
medium ; late cut, well got. Meado^v-hay — Quantity from 25 to 35 cwt. ; 
well got. Potatoes — The crop was, on the whole, a good one, and those 
lifted early were secured in good condition. The average crop would be 
from 6 to 10 tons per acre. Unfortunately, potatoes that were not secured 
before the severe frost in October were destroyed ; tubers as a rule free 
of disease. Turnips — Very good ; 15 to 25 tons per acre ; finger and-toe 
bad in certain districts ; very little mildew ; very little second sowing. 
Insects — Wire-worm destroyed patches of the white grain crop on some 
farms. Weeds gave some trouble owing to the wet weather. Pastures 
good and bulky. Live Stock throve well, and the prices obtained for 
these were very high. Cattle and sheep free from disease. Clip of wool — 
Very good — a full average, and quality good. 

Perthshire (Highland District). Wheat — None sown. Barley — 
Very little sown. Such as it was turned out a very poor crop ; 
about 28 bushels, and short in straw. Oats — A very irregular crop. 
Lea had fairly long good straw, and an average turn-out of grain, but 
oats after green crop was short in straw, and did not thresh well ; 
average, 42 bushels ; 6 bushels sown. Harvest began about ten days 
later than usual ; was much prolonged owing to the scarcity of hands 
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and a few days’ rain coming on towards the end of September, ffay — 
A very poor crop on the whole, but the mixture was very good ; about 
1 ton per acre. Aftermath in most places turned out a very good crop 
after the rain of the first week in August. Meadow-hay — Much less 
productive than last year, and in the ujjlands and glens where the sheep 
stock had been grazed till 1st June there was no meadow»liay. This 
was owing to the drought in June and early part of July. Potatoes — 
Much lighter crop than last year ; about 4 tons of store, and the pro- 
portion of small much above the average. Dates and British Queens 
much affected with disease early in the season. “Arran Chiefs” and 
“Golden Wonders” seem to be more largely planted. Turnips — Early 
sown turnips turned out a disappointing crop ; owing to the early 
drought they seemed to be sto])ped in growth. Later sown, although 
long in coming to the hoe owing to the drought, turned out a fairly 
good crop. The crop brairded well. No second sowing; 12^ tons. 
Owing to the early and severe frost more than half of the crop has been 
lost. Insects — No crop sulfered from insects. Weeds — Many of the 
green-crop fields suffered from overgrowth of weeds, caused by the lack 
of horses and men to do the tillage, and the damage was consequently 
greater than usual. Pastures avy bare in the early part of the season, 
but inifU’oved by the 1st of August. The quality was better than last 
year, although not up to the average growth. Live Stock — All kinds of 
stock did very well on the grass, although much less feeding-stuffs had 
been used. Both cattle and sheep free from disease. Clip of wool — The 
clip of wool, both in quantity and quality, was above the average of the 
previous three years. 

FoiiFARSiiiRE (Western District). }Yheat — Crop below average ; 32 to 
34 bushels ; seed, same as last year. Barley — Although the barley 
crop looked almost an average crop, it is tlireshing badly ; 30 to 32 
bushels ; on light land dow^n to 20 bushels ; seed as la.st year. Oats 
threshing well ; 48 to 50 bushels ; seed as last year. Harvest slightly 
earlier than usual ; considerably later than last year. Ilay — The hay 
crop was a poor one ; first tut hay was of good quality ; later cut not 
so well got; 25 to 30 cwt. Meadow-hay — Little meadow-hay grown. 
Potatoes — The potato crop was below the average ; C to 7 tons. Some 
disease in “ Date ” varieties. “ Arran ( 3iief ” and “ President ” practically 
free from disease, and very little in “King Edward.” Turnips — Turnip 
crop was less than u.sual, although some good fields ; 20 to 24 tons. No 
second sowing was required. The frost has spoiled some on the lower- 
lying field.s, but not to the extent exjiected. Very few were got stored. 
Insects — Not to any great extent. Weeds — “Skellies” abundant as 
usual, but otherwise little trouble. Pastures — There was great scarcity 
of grass for stock in the fore-end of the season especially. By harvest 
there was abundance. Live Stock throve and paid well. A few cases 
of anthrax. Clip of wool — Average. 


ABERDEEN DISTRICT. 

Forfarshire (Eastern District). Wheat — 30 bushels gram and 30 straw, 
both of very fair quality, but although an average crop, not so good as last 
year. Seed, 3| to 4^ bushels per acre, according to method of sowdngand 
condition of the soil. Barley — A disappointing crop ; 28 to 34 bushels 
per acre, and 20 straw ; the quality, however, very good. Seed, 3 bushels 
drilled in, and 4 bushels when sown broadcast. Oats — A very useful 
crop of 48 to 60 bushels of grain of excellent quality, and 26 straw, the 
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heavier yield being for the newer thick-skinned varieties, which are 
gradually taking the place of the old potato oat. Seed, for the newer 
varieties, at least C bushels, as the thicker the seeding the liner the 
straw, and to 4 for the old potato oats. Harvest commenced on 
24th August and finished well before the end of September ; practically 
a five weeks’ harvest at the most seasonable time of the year, Hay 
— A very poor hay crop ; about 1 ton 5 cwt. per acre, and much of it 
damaged beyond all recovery by wet weather. Potatoes — An excellent 
crop — at least 8 tons ])er acre ; much the same yield as the past two 
yeais. No disease to speak of amongst the ‘‘ Evergood,” “Northern 
Star,” and “ Presi<lent” vaiieties, but the “Date ” and “ J)alhousie” types 
are generally bad. No new varieties woith mentioning this year. 
Turnips — A very unequal crop ; on light soil about 20 tons jier acre, and 
on stronger laud, which withstood the summer and autumn di oughts, from 
28 to 30 tons. C'rop now very greatly damaged by the fronts and wet of 
November and December ; no storing dune, and weights will be greatly 
reduced by spring. No injuiy by insects. — Cio])s injured by 

ordinary sunweeds on account of the excessive and continual rainfall 
before second hoeing could be completed. Pastures rather moie abun- 
dant than last year, with excellent grass evei vwheie in the later pait of 
summer ami eaily autumn. Live Stock did very well, although not uj) to 
the extia level of the pievioiis yeai. (kittle and sheep fiee from disease 
except for an occasional ca.se of anthrax amongst cattle. Clip of wool — 
The clip of wool (low-ground feeding sheep only) just fair, and the 
weight on the whole a little disappointing. 

KiNCAiiDiNESHiiiifi. Wheat — 30 bushels. Seed, 3 bushels drilled, and 

4 bushels broadcast. Barleu — 32 bushels. Seetl, 3 bushels dulled, 4 
bushels bioadcast. Oats — 42 to 46 bushels. Seed, i bushels diilled, 6 
bushels bioadcast. Harvest — Usual time— ?c., end of August. Hay — 
1 ton per acre. (Juality good; clover \ery ileticieut ; atteimatli very 
good indeed. Meadoiv-hay — Practically none grown. Potatoes — 6 to 8 
tons. Veiy little disease. Turnips — 16 to 20 tons No second oowing ; 
brairded well. No injuiy by insects or weeds. Pasti/res — Poor grazing 
year. Live Stock tlirove quite w^cll. Cattle and sheep fiec fiom disease. 
Clip of wool — Fair ; quality good. 

Aberdeenshire (Buchan District). Wheat — None growui Barley — 
Not so much gioiind under barley ; ci’op as previous year. (^>uantity per 
acre about 1 quarter less than last year, and 1 to 3 Ib. less weight per 
bushel — 53 to 5G lb. per bushel. Seed, about 4 bushels. Oats — Fairly 
good seed time, but owing to drought in eaily summer months, especially 
in June, oat crop of 1915 is not nearly equal to that of 1914, being 1 to 2 
quarters less per acre, and straw yield is also less. Weight of oats 1 lb. 
to 3 lb. less per bushel — being 38 to 41 lb. Harvest — Hai vest commenced 
about the usual time — viz., about second week in September, except in 
late districts — and was concluded under fairly good conditions except in 
late districts, where the weather broke down before all was secured. 
Hay — Owing to dry early summer hay crop was under an average — about 
25 to 30 cwt. per acre, secured in good older. Mtadow-hay — Very little 
grown in this district. Potatoes — A very good crop. Quality veiy good ; 

5 to 6 tons per acre. Fully the usual extent of land under this crop. 
Scarcely any disease. A few new varieties were planted. Tarriips — 
One of the best crops in the last few years, and practically free from 
disease. Weight per acre high — from 24 to 30 tons, and in exceptional 
cases even more. Crop brairded well ; very little re-sowing required. 
No injury by insects. Weeds — Crops were not injured by weeds. Weeds 
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were kept down by dry early summer. Pastures not too luxuriant 
during the early part of summer, which was dry, and owing to stock 
having to be put on earlier than usual because of scarcity of turnips, &c. 
Live Stock throve fairly well on pastures. Cattle and sheep free from 
disease. Clip of wool of fair quality. A little over the averege. 

ABBRDEENsniRK (Central District). Wheat — None grown. Barley — 
32 bushels per acre ; bushels less than last year ; weight 51 to 66 lb. 
per bushel. Straw 21 cwt. per acre ; 6 cwt. more than last year. The 
grain is not so good as last year’s crop ; the quality of straw similar to 
last year. Seed, where drill machine is used, about 3^ bushels per acre ; 
where broadcast machine is used, about 4 bushels per acre. Oats — 40 
bushels per acre ; 4 bushels less than last year ; weight, 37 to 44 lb. per 
bushel. Straw 23 cwt. per acre ; 1 cwt. more than last year. Neither the 
grain nor the straw is as good quality as last year. Seed, potato oats, 
and all old thin husked varieties where drill machine used, 4^ to 5 
bushels per acre ; broadcast machine, 6 to 6^ bushels per acre ; new and 
thick husked varieties 2 to 2^ bushels extra. Harvest commenced on the 
earlier farms in the first week of September, but was not general until 
the second week; fourteen to twenty-one days later than last year. 
Mostly all grain crops in this district were in the stackyard about the 
first week of October. Crops not secured before that time were greatly 
damaged. A very small proportion is to be seen still unsecured. Hay — 
Average 28 cwt. per acre ; 3 cwt. per acre less than last year. The 
crop was not so well mixed with clover, and quality was not so good as 
last year. Meadow-hay — Average 21 cwt. per acre ; 1^ cwt. less than 
last year. Potatoes — Average 7| tons per acre ; slightly less than last 
year. A good many cases of disease were reported from August 
onward to lifting. Turnips — Average 19 J tons per acre, being 4 tons 
more tkan last year. Quality very much better than last year. 
The crop brairded well, and continued to do well the whole season ; no 
second sowing was reported and very few complaints of disease. No 
complaints of injury by insects. Weeds — No complaints on well-farmed 
land of damage by weeds. Smut on bere and barley was rather more pre- 
valent than in an average year. Pastures — On account of the dry weather 
in May and June pastures were poor and bare in the early part of the 
season. Matters improved from the last week of June onwards to the 
end of the season, and although the season did not commence as well as 
last year, in the end there was probably little difference. Live Stock — 
All stock has done well. Cattle and sheep free from disease. Clip of 
wool — Neither the quality nor quantity was as good as last year, and 
would be under an average year. The failure of the turnip crop last 
year would no doubt in a measure account for this, as a large propor- 
tion of keeping sheep would be wholly grass wintered, and would not 
be in the same condition in spring as in an average year. The bareness 
and dryness of pasture also in the early part of the season would be 
against them. The price obtained for the clip this year as compared with 
last would, however, much more than square accounts. Some farmers got 
9d. per lb. more this year than last year. 

Aberdeenshire (Strathbogie District). Wheat — None grown. Barley 
— Barley has never been grown extensively in this district, and 
during the past few years the tendency has been towards a smaller 
area, so that the crop of 1916 did not occupy a normal extent. The crop 
has threshed about 25 per cent below estimates formed before the 
commencement of harvest, while the bushel weight is at least a couple of 
pounds below the weight of last year’s crop. The yield may be stated as 
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about 3J qrs. per acre, and the weight per bushel about 54 lb. Oats — 
The oat crop was generally better than bailey, still the bulk in straw was 
not quite satisfactory. The weathei in J uiie was entirely rainless, there- 
fore not favourable to giowth ; then throughout the whole of the summer 
season it simply rained every day till September, which was generally 
dry. The yield may be stated at something under 40 bushels per acre, 
while the quality of even the best is not up to the aveiage. The weight 
of the best ranges from 10 to 42 lb. per bu.siiel. Harvest commenced about 
the ihst week in September, and in numerous instances was greatly pro- 
tracted, with the result that much of the crop was iiietiievably spoiled. 
ffai/ The weather during the bay season was most unfavouiablc, and 
great difficulty was expeiienced in getting it cut and cuitd. Much of the 
Clop was greatly spoiled in the process, and some of it altog(‘ther ruined. 
Clovers were not abundant, with the lesult tliat the weight of the ciop 
generally was under an average— pei haps about 25 ewt. per acre. 
MeadoW'hay — No meadow-hay grown in the district. Potatoes — Potatoes 
gave a faiily good yield, and the quality was also faiily good consider- 
ing the wet and sunless season. While these notes are penned (2nd 
PVbiuary 1916) there aie still to be seen on many Stiathbogie faims 
a portion of the crop to lift. No disease of any const*quence amongst 
the tubers. “An an Chief” is being jdaiited, and so far good results 
have been obtained. Tar nips — The turnip cioj) was rather variable, but 
on the whole below an average. The plants came along to the hoe all i ight, 
and no second sowing was necessary. The ciop may be stated to range 
between 15 and 20 tons per acre. Pastures — The pastures were of average 
growth during the season, but owing to the abnormal rainfall they become 
rather washy, so stock did not do so well towards the end of the season. 
Live Stock — No disease among cattle and sheep. Clip of wool — The clip of 
wool was generally considered to be under an .average weight. The 
spring season was unfavourable to growth, and the weather before 
clipping time being cold caused air absence of fleece which tends to 
increase the weight of the clip. 

Banffshire (Upper District). Wheat — None grown. Barley — Very 
much less area under barley last year, and a less return per acre from 
what was sown ; the greatly enhanced price made up the deficiency very 
much, 60s. per qr. being obtained in oire or two cases, and the general 
run being from 53s. to 57s. per qr. Oats came away very well, as the 
seed was strong, and no damage was caused by grub. The late cold 
summer weather and sunless days of August failed to mature the crop, 
and it is threshing poorly, quite a third under a normal average ; very 
little comes up to 4 qrs. per acre, and the weights are under the stand- 
ard — 42 lb. per bushel. Harvest was later by three weeks, and the 
weather was very snatchy, frosty mornings damaging the grain and 
retarding work ; then a complete breakdown in the last week of October 
caught farmers with much crop exposed, and all through the next two 
months the crops were exposed in stock or in cole, and grain eaten up by 
vermin and game. Hay — The hay crop suffered badly from a cold May 
and dry June, and, as a rule, was very deficient in clover; very little 
of the crop came to 100 stones per acre. Mead^ w-hay is not kept up ; 
the marshes are pastured as a rule when the sown fields get bare. Pota^ 
toes are cultivated only for home use ; they are nearly all of the white 
varieties — “ Abundance,” “ Up-to-Dates,” “ Main Crop,” &c. They were 
plentiful at the stems, but of rather small sizes, and some disease here 
and there. Turnips — The turnip crop was got in well, but hung back 
much in brairding from lack of moisture in June. There were isolated 
cases of second sowings of yellows in place of swedes. Altogether the 
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crop is barely an average. One can hardly state weights — 30 to 40 loads 
comes off an acre where the crop is good. Like the hay crop, 

the pastures were alow of filling up, and soon failed when fully stocked. 
Live Cattle and sheep throve fairly well, but the pastures giving 

out early, the numbers had to be reduced ; fortunately, farmers met with 
good prices at the period. Clip of wool — The sheep farmers have had 
a good time ; wool prices extremely high, and a ready sale for all kinds 
of sheep at quite remunerative rates. 


INVERNESS DISTRICT. 

Morayshire. Wheat — Very little grown ; thin on the ground, and late 
in ripening ; about 44 bushels per acre. Barley — Quantity about 40 
bushels j)er acre, or 4 bushels less than last year ; straw about 30 cwt , or 
same as last year ; weight of grain about standard ; colour good where 
September floods were escaped ; seed sown, 3 to 4 bushels. OaU — About 
48 bushels grain, or ^ bushel more than last year ; straw about 43 cwt., 
or same as last year ; quality of both grain and straw very good ; seed 
sown, 5 to 8 bushels per acre accoiding to vaiiety. JUaiviat was late in 
beginning (well into August) ; in the earlier parts was seemed before the 
September floods, which rivalled the famous Aloiay flood of 1829, and did 
enormous damage, not only by the rising of the livers flooding the land 
on which the crops were— some not cut and some in the stock — but by 
the persistent ram soaking tlie newly erected ricks, piercing in many 
cases thiough the thatch, so that ricks which had been secured in good 
condition had to lie carted out again, y/my— (Quantity about 28 cwt., or 
2 cwt. less than last year ; poor croji, and not s(‘cmed in good older. On 
deep, moist land an excellent crop was ol)t.iined —double the above 
amount. Meadoxo-ho y — Little giown ; crop fully better than last year ; 
damaged a little hy rain at harvest time. Potatoea — About 0 tons, or 
same as last year ; disease rather prevalent amongst the late varieties 
increasing in the pits after storage. Txirnip,^— About 18 tons per aeie, 
or 4 tons more than last year. Turnip crop has been the crop of the 
year. In the low lands the September and later floods have damaged 
the crop after it was well matured, hxspcts — Damage less than usual. 
Weeds — Despite the shortage of labour, weeds less than usual. Pastures 
— Fully better all the season except for a dry periofl in early summer. 
Live iStock thiove well the whole season, (^attle and sheep were free 
from disease. Clxp of wool about the average as to quantity and quality. 

Nairnshire. Wheat — None grown. Barley quarters; daik 
colour, and lighter weight than usual ; straw not bulking well, and not 
standing up in courts. Oats — Five and a half quarters ; good colour ; 
straw fair quality, but short in bulk. Harvest staited a week later than 
the average. Hay — Both ryegrass and clover much behind last year ; 
about 17 cwt. ; bad quality through bad weather. Meadow-hay — None 
grown. Potatoes — About tons; very similar to last year; disease 
only began to show after pitting, and as yet not to a very large extent. 
Turnips — About 15 tons ; better quality ; in most cases they came away 
fine, more especially the early sowings. In a few cases they had to be 
twice sown, and some were left unsown until the rain came in the middle 
of July, when they came away very well. Insects — Just about the usual 
damage, grub being the ofTender ; , crows pick the plants out looking for 
grub. Weeds — Not more than usual. Pastures quite as good as usual to 
start with, but did not last so long. Live Stock all right. Cattle and 
sheep free from disease. Clip of wool — A good average clip. 
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Inverness-shire (Inverness District). Wheat — A very slight increase 
in acreage ; return per acre about same as last year. Return 

very disappointing ; about 28 bushels per acre ; natural weight below 
standard, and deficient in straw ; seed sown, from 3^ to 4 bushels. OaU 
— Below average return, with a proportion of unfilled grain ; and below 
average in straw ; seed sown, 5 to bushels — the latter new varieties. 

Harvest began at usual time, 1st September, but ver^^ protracted ; about 
one-fourth of crop lay in fields many weeks through cloudy weather, 
which darkened straw and grain but caused little sjuouting. Hay — 
Quantity and quality much below average, and quality much spoiled by 
incessant wet and sunless weather. Meadoio-hay — Very little grown. 
Potatoes — Below previous year, with a few instances of disease, but on 
the whole fair quality ; some new varieties grown successfully. Turnips 
— An average crop, although very stift* on account of dry weather in June 
and early July, but later proved a remunerative crop, and generally free 
of “ finger-and-toe.” Injects — Less than average damage. IfVcf/s — The 
early summer was very favourable to kee])ing down weeds ; later, with 
conditions more favourable to growth and shortness of labour, fields were 
not so clean as might be desire<l. Pastures — Autumn very favourable to 
growth of pasture, although rather dry during early summer. Live 
Stock — Stock throve very well. Cattle and sheep very healthy. Clip of 
wool above average. 

Inverness-shire (Skye). Wheat — None grown. Barley — None grown. 
Oats — An extra good cro])on the heavy land, but owing to the long spell 
of drought, on light land they were short and altogether a small crop. 
Harvest began about the usual time. Hay — Lyegiass and meadow-hay 
were an exceedingly light croi». MeadoiO’hay — Meadow-hay was the 
lightest crop on record. A large acreage was so short that it could not be 
cut. Potatoes — The potato crop was very abundant, being much above 
an average. Turnips — Turnips ]uit down before, tcini were a success, but 
later sown seed had to be resown. No ins('cts nor vv(*eds. PasUires — 
Pastures were much injured by the long spell of drought, and juobably 
were never so bare. Live Stock — Stock did not thrive a.s well as usual 
owing to the want of gra.ss. Cattle and sheej) free from disease. Clip of 
wool — An average clip. 

Inverness-shire (Lochaber). Wheat — None grown. Barley — None 
grown. Oats — Straw and grain an average of last year ; seed sowui per 
acre, G bushels. Harvest G days earlier than last year. /A/y— Average of 
last year. Meadow-hay crop less productive than last yeai-. Potatoes — 
8 cwt. per acre more than last year ; no disease ; no new varieties. 
Turnips — 11 cwt. more than last year ; crop brairded w^ell ; no resowing. 
Insects — Damage by wire-worm greater than usual. If — Crops injured 
by “ curron ” weed ; damage less than usual. Pastures were an average 
growth and quality with last year. JAve Stock throve well. Cattle and 
sheep free from disease. Clip of wool over the average. 

Ross -SHIRE (Dingwall and Munlochy). Wheat — Many more acres 
grown ; quality fair ; quantity average ; straw good in quantity, but 
only fair quality ; seed sown, about 4 bushels per acre. Barley — Not 
nearly so much grown. Quality of grain and straw quite an average ; 
qu^intity of straw short of average ; quantity of grain short of average, 
say 4 bushels per acre ; seed sown, about 4 bushels. Quantity 

fully average ; yield, say 50 bushels per acre ; quality fine ; quality of 
straw fine, but much below average in quantity; seed sown, 3 to 6 
bushels per acre. The drought of June reduced the bulk of straw over 
all the cereals. Harvest began 23rd August. Weather continued 
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favourable, but not being droughty was rather tedious at first. Mtttf 
was quite an average. Drought before cutting rather affected the yield ; 
the making was accomplished with difficulty owing to unsteady weather. 
Meadcyw'hay — None in district. Potatoti — Yield quite average ; partly 
injured by early and later frosts ; yield varies from, say, 5 to 7 tons ; 
quantity below average. Turnips — Turnip crop very good; crop 
brairded nicely ; some second sowing ; the. later sowings brairded 
unequally owing to drought ; swedes, 15 to 26 tons per acre ; yellows, 10 
to 20 tons. Insects — No great injury from insects. Weeds — Not more 
than usual. Pastures — An average growth and quality, but the drought 
of June reduced the growth later. Live Stock — Stock throve very well, 
and was free from disease. C^attle and sheep free from disease. Clip 
of wool — An average. 

Ross-siiirb (Tain, Cromarty, and Invergordon District). Wheat — A 
good crop, averaging about same quantity of grain as last year, while 
straw was slightly less than last year. General average of grain about 
40 bushels, good land producing up to 56 bushels ; quality of grain not 
quite so good as last year ; seed sown, 4 bushels per acre. Barley — A 
poor crop, averaging about 8 bushels less than last year. General aver- 
age about 30 bushels, good land up to 44 bushels ; grain poor quality ; 
8tra\^ very short ; seed sown, bushels per acre. Oats —A fair crop, 
averaging about 4 bushels less than last year. General average about 
62 bushels per acre. Some of the new Garton’s and Swedish varieties 
up to 80 bushels per acre on good land ; quality good when got in before 
weather broke ; straw rather shorter than last year. Seed sown, 4 to 
6 bushels per acre according to variety. Harvest began about end of 
August, ten days earlier than usual. Hay — A poor crop ; about 5 cwt. 
per acre less than last year. General average about 25 cwt. per acre. 
Quality good where secured before weather broke, otherwise badly 
damaged. Meadow - hay — None grown. Potatoes — A fair crop ; about 
5 cwt. per acre less than last year ; general avemge 6 tons 15 cwt. ; very 
little disease. Of the new varieties tried “Arran Chief” and “ Vitality ” 
did well. Turnips — A good crop. General average 5 tons per acre 
better than last year ; general average about 23 tons per acre of swedes 
and 20 tons per acre of yellows. Crop very sound ; brairded well ; 
very few cases of second sowing. Imects — Very little trouble with 
insects. Weeds — Not much trouble with weeds except charlock, which 
was fairly bad this year on lands addicted to it. Pastures were very 
short all through the season. Owing to the shortage of turnips the year 
before, stock were put on the pastures earlier, and then when the 
drought set in the pastures were so bare they could not withstand it. 
The quality was good. Live Stock — Notwithstanding the shortage of 
grass stock throve well. Cattle and sheep free from disease. Clip 
of wool — Quality good. Ewes clipped under the average. Hoggs 
clipped about an average, 

SuTHKRLANDSHiR*. Wheat — None grown. Barley — None grown in 
this (Lairg) district of Sutherland. Oats— A. fair crop, secured in 
excellent condition ; straw and grain good quality ; yield of grain about 
44 bushels per acre. iTarrcstiabout usual time. Hay — Hay crop light ; 
about 1 ton per acre. Meadovt-hav crop less productive than last year. 
Potatoes — Potatoes a good crop ; tons per acre ; excellent quality, and 
no disease. Turnips — Turnip crop short of last year owing to drought 
in June ; 12 tons per acre ; no second sowing required. No insects or 
weeds. Pastures — Pastures barer than last year owing to drought. Live 
Stock throve very well. Cattle and sheep free from disease. (Hip of 
iroo^-r-Excellent quality, and of average weight. 
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Caituness-siiire. Wheat — None fjrown. Barley — A fair average yield, 
of good (quality. The straw not beiug so suitable for fodder makes oats 
on the whole the more profitable crop throughout the county. (JaU — 
The summer was very dry till the last days of June, when copious rains 
revived the crop and produced an average yield. There would be 24 to 
32, and in some cases 80 bushels of well- matured grain per acre. The 
quality of grain and straw was very good, though rains made harvesting 
risky and urgent ; seed, from 5 to 6 bushels. Harvest began to be genei al 
in third week of September ; those who had sown early had two weeks 
of a start, and good weather. Keen hoar frosts in first week of 
October, intermixed with hail showers and fierce gales, so twisted and 
mangled the crop that machines or binders had great difficulty in the 
cutting. Large portions were so “laid” that scythes took them best up, 
and harvest work was unusually tedious and prolonged in consequence. 
Hay — The hay crop was fairly good, but the drought up to the end of 
June lessened the quantity, yet there would be an average of 2 or 3 tons 
per acre of mixed clover- hay. The aftermath was not so rich in clover as 
in 1914. Meadow-hay— Meadow-hay crop was up to last year, but it was 
more difficult to secure owing to heavy rain showers. Votatuts — The 
yield was nearly etpial to last year, and in some cases over it ; about 7 
tons per acre. Disease showed itself in spots early in the season. The 
frosts of Ist and 2nd October blackened the shaws ; the liftings showed 
that nearly one-half of the tubers was affected with disease, and also 
slight scabs occasionally. Champions succumbeil most of all. “Abun- 
dance” and “Beauty of Hebron” were of good flavour and mealy. 
Turnips — The turnip crop came on after the June rains, and so did the 
weeds. Singling was difficult, but the crop came on well afterwards, and 
20 tons or more could be carted from the acre. The seeds did not 
germinate in many parts of a row until rains in end of June and thunder- 
plumps in first week of July brought them up later in patches, so that no 
second sowing was necessary, but singling was done by stages. Insects — 
Insects did not damage crops to any great extent, and there were not so many 
ravages by “ grub ” as have been seen in previous years. Ifm/s — Thistles 
demand attention wherever they appear ; they are certainly spreading. 
So are coltsfoot and sow-thistle (Sonchus). The scaicity of hands owing 
to the war makes it more difficult to grapple with these pests, and 
“liming” is prohibitive owing to expense. Pastures — The pastures at 
first were bare, but the moisture fre.shened tliem up, and they ke})t on 
till the harvest made other fields available. Live Stock— Stock came on 
well, and prices showed fat cattle to be in great request. Sheep and cattle 
did well. Scab seems to be extinct, or very nearly so, but anthrax appears 
in isolated ciises. The local authorities keep on the alert with the view 
of having these stamped out. Clip of wool was very little under the 
general average of former years, and the reputation as to quality is well 
maintained. 

Orkney. Wheat — None grown. Here — Not quite so good as last year ; 
yield, about 28 bushels per acre, weighing 49 lb. per bushel ; seed, 
3i to 4j bushels. Oats were sown in last week of April and first half of 
May. Cold frosty winds in May checked vegetation, but some fine 
showers and mild weather in July improved all the crops. The summer, 
until the 26th September, when there was a heavy fall of rain, was the 
driest in the memory of most people, and owing to the drought both oats 
and straw are considerably short of last year. The average yield is about 
28 bushels per acre, weighing 38 lb. per bushel ; seed, 4 to 6 bushels. 
Harvest began about the 27th September, being nearly a fortnight later 
than usual. Hay — Hay is considerably lighter per acre than last year, 
VOL. XXVIII. Q 



242 


THE WEATHER OF SCOTLAND IN 1915. 


and there is not much of it ; weight about 17 cwt. per acre. Poiatoti — 
Potatoes were a fair crop, much the same as last year ; weight about 6 
tons per acre. Turnips — Turnips were laid down in fine dry weather, and 
have turned out a fair good crop, much the same as last year ; weight about 
1 2 tons per acre. There was little injury to the crops bv either insects or 
weeds. Pastures — Pastures were, owing to the severe arought, very bare 
all summer, but the weather being fine and warm, stock throve better 
than might be expected, and were healthy. Clip of wool — The clip of 
wool was rather over the average. 

Shetland. Wheat — None grown. Barley — Very little grown. Oats — 
Straw fair crop ; grain much lighter than last year. Harvest about two weeks 
later than last year. Hay — Hay under the average. Meadow-hay — Much 
less productive : about half, owing to the cold month of June. Potatoes 
— Potatoes a fair crop as to quality, but quantity much under last year ; 
no disease. Turnips — Turnip crop excellent : only one sowing. Weeds 
— Very little damage done either by insects or weeds. Pastures — Pasture 
in June very far back, but revived in July and August. Live Stock— 
Stock did very well in July and August. Cattle and sheep free from 
disease. Clip of wool — The clip of wool was about an average. 


THE WEATHER OF SCOTLAND IN 1915. 

By ANDREW WATT, M.A., P.R.S.E., Secretary to the Scottish 
Meteorological Society. ' 

This report consists of (1) a general description of the weather 
over the Scottish ar^a from month to month ; (2) a selection of 
rainfall returns, in which each county in Scotland is represented 
by one or more stations. It is to be noted that all the temper- 
ature readings referred to are, unless otherwise stated, from 
thermometers exposed in the regulation “Stevenson Screen.” 

January. 

The month of December 1914 had been extremely unsettled 
and wet, with barometric pressure as a rule at an abnormally 
low level, and in January 1915 also pressure was extremely 
low, — lower on the average than in any January since 1873. 

Cold weather occurred around 10th and 17th, with lowest 
readings for the month in some districts on 10th, when the 
thermometer at Braemar fell to 13°; but apart from these 
interruptions temperature remained at a fairly high level for 
the first three weeks or so. On 13th and 19th the nights were 
in most districts exceptionally mild, and the highest day read- 
ing of the month occurred nearly everywhere on the 13th, the 
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actual highest being 54® at Drumlanrig. Colder weather was 
experienced towards the end of the month. 

The first half of the month was more or less unsettled and 
wet, though most districts had some dry days during that 
period, and the heaviest falls occurred on 1st, 3rd, 6th, and from 
10th to 15th. On 12th Glencarron had 2 J inches, and very heavy 
falls occurred in north-west from 12th to 15th, with a four days’ 
aggregate at Kinlochquoich of fully 7 inches. From 16th onwards 
some eastern districts remained practically rainless, whilst else- 
where almost the only interruptions to a continuous dry spell 
occurred from 19th to 21st, when somewhat heavy falls were 
experienced in north-west, and at the very end of the month. 
The month’s totals were below the normal in nearly all districts 
to the south of the Grampians, though about equal to the 
average in the extreme south-west; there was a well-defined 
excess in Aberdeenshire and in the Spey valley, and a moderate 
excess in some northern and north-western districts. 

From 23rd to 30th comparatively quiet conditions prevailed, 
but outside that period the weather was at times extremely 
stormy, especially on 1st and 2nd, on 16th and 17th, and on 
21st. Considerable snowfalls occurred in various districts from 
8th to 10th, on 17th, and on 31st. 

Hail was rather frequent, and thunderstorms occurred here 
and there on 1st, 2nd, 5tb, or 15th. 

Sunshine amounts differed little from the average except 
towards the north-east, where they were very deficient. 

February. 

The month was the third in succession with an abnormally 
low mean barometric pressure, with the result that the average 
pressure over Scotland for the December - February period 
(1914-15) was lower than during any winter for at least a 
hundred years. Except for a day or two about 25 th the weather 
was of a cyclonic type, and a deep depression, which advanced 
towards the north of Ireland on the morning of 16th, was of 
special interest. Southerly gales developed in front of this 
disturbance, which followed a very irregular course round the 
north of Scotland and over the North Sea, and on evening of 
17th two Zeppelins were wrecked near Blaavand’s Huk during 
snow squalls. 

The first few days of the month were in general very mild, 
with highest readings from 2nd to 4th, the actual highest being 
66® at Inverness on 3rd. Thereafter there were various incur- 
sions of wintry weather, especially from about 12th to 17th; ou 
23rd and 24th, when the days were exceptionally cold ; and on 
28th. In various districts the mean of the fourth week was 7® 
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or 8® below that of the first week. The lowest reading re- 
ported was 11® at Kingussie on 24th. 

Towards north-west the rainfall was below the normal, and 
in the extreme north there was only a moderate excess; but 
over a large part of central and southern Scotland the month 
was the wettest of the year, and in the southern counties and in 
various inland and eastern districts to the north of the Forth 
there was an abnormally large excess. Thus Braemar and 
Oargen had nearly three times the normal ; and Dundee, Perth, 
Colmonell, Dumfries, and other stations at least twice the 
normal. In various districts the month was the wettest 
February since 1894, though in the Clyde area February 1911 
was a wetter month, and at Braemar it was the wettest 
February on record. At the beginning of the month some 
very heavy falls occurred in west and south ; and from 5 th to 7th 
there were again considerable falls in many districts, especially 
towards the north-east. From 11th to 15th there was almost 
rainless weather in west and south, but on 16th heavy falls were 
general, — fully 2 inches at Leadliills, — with moderate amounts 
on 17th. From 19th to 25th there was but slight precipitation 
in most districts, except for snow on 23rd ; but on 26th there 
were again very heavy falls, except in some eastern and northern 
districts — fully 2 inches at Cargen — with moderate falls on 27th 
and 28th. 

Gales of considerable violence were experienced early in the 
month, and the weather was again very stormy on 17th and on 
26th. Snow fell heavily in various districts from 7th to 12th, 
on I7th, and on 23rd ; and at the end of the month a snowstorm 
of considerable intensity was general. In hilly districts there 
was much interruption of traffic. Flooding occurred in the Tay 
area and elsewhere during the first week or so, and at the end 
of the month. 

Hail was rather frequent, and on the afternoon of 17th a 
thunderstorm occurred at various places. 

Sunshine amounts were, as a rule, slightly below the normal. 

March. 

After the first day or two mild weather was more or less 
general until the middle of the month, with unusually high 
day temperatures at times, — as high as 65® at Stonehaven, 
Kirkcaldy, and Kelso on 14th. There was for the most part an 
abnormal distribution of temperature over our Islands, greatly 
dn favour of Scotland as compared with England, and during 
the second week of the month Aberdeen was on the average 
warmer than the Isle of Wight or Jersey. On 16th there was 
an abrupt change to a cold north-easterly type of weather, 
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which was hardly interrupted to the end of the month. 
Lowest readings occurred very generally from 18th to 20th, 
though in some districts from 27th to 29th or on 31st. The 
lowest reading was 11° at Balmoral on night of 19th, and in 
many districts a greater degree of cold was experienced at that 
time than had occurred since just before Christmas 1914. 

As regards rainfall, very heavy amounts were experienced 
towards the north-west from 2nd to 5Lh, with moderate to 
heavy falls elsewhere. On 4th, falls of 2 inches or 3 inches 
occurred over considerable areas, and at some places that day 
was the wettest of the year, — as at Clenorchy Manse with 3*72 
inches. From 6th to 15th dry conditions were interrupted, as 
a rule, only about 10th. From 17th to 24th falls of snow and 
rain alternated with dry days, whilst during the last week of 
the month some districts experienced but trifling precipitation 
until night of 31st, though in others snow fell at times. In 
some northern and western districts aggregates were above the 
normal; but, as a rule, there was a shortage, though this was 
but slight in north-east and south-east. 

The snowstorm which had marked the close of February had 
spent itself on 1st or 2ud of March, and two or three days 
later, with heavy rain and melting snow, rather serious flooding 
was experienced in Perthshire and Strathspey. On 17th snow 
commenced to fall heavily in the north, and on the 18th a 
snowstorm of unusual severity for the time of year was general, 
with a gale from north-east in many districts. Drifting caused 
considerable interruption of traffic. From 25th to 28th there 
were various minor snowfalls, especially in north - east and 
south-east. 

Thunder occurred only in Orkney and Shetland, — on 21st. 

Coast fog occurred at times, and sunshine amounts were 
deficient in the north, but elsewhere mostly equal to or above 
the average. 

April. 

During the first three weeks of the month winds from north- 
west or west-north-west were rather frequent, and temperature, 
as a rule, reached only a moderately high level. Towards the 
end of that period, however, there was a fairly well-defined 
temperature excess in eastern districts, with highest readings for 
the month here and there at coast stations on 19th. During 
the last week, when an easterly type of weather prevailed, with 
a considerable amount of sunshine, fairly warm days alternated 
with rather cold nights, and at various places the extreme 
readings of the month occurred within a few hours of one 
another. Thus on the night of 28th-29th a minimum reading 
of 28° at Perth was registered between two days on which 
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temperature rose to 67® and 68®. Highest readings occurred 
very widely on 28bh or 29th, two or three stations reaching 70® 
and Fort William 73®. The lowest reading reported was 21® 
at Leadhills on 8th. 

In several eastern districts the month was almost continuously 
dry, and various places had quite nominal falls — e.^., Marchmont, 
with only 0*56 inch, or just one quarter of the normal. Outside 
this area there was in general an excess, and towards the north- 
west the excess was very large. Thus Fort William, Fort 
Augustus, and Inverness had about twice the normal, and 
Poltalloch, Inveraray, and Glencarron an excess of 70 per cent 
or more. Heavy to fairly heavy falls were more or less general 
from 2ud to 4th, and again from 6th to 8th, especially towards 
north-west. Thereafter the most general rains occurred on 10th, 
and on 18th and 19th, when there were again large amounts in 
north-west, as much as 3*35 inches at Kinlochquoich on 18th. 
About 20th a period of generally deficient rainfall, which was 
to prove of considerable persistence, had set in in nearly all 
districts, and at Fort William more rain fell on 18th and 19th 
April than during the whole of May and June together. Falls 
experienced rather widely on 30th were only trifling to moderate. 

Eather stormy weather occurred early in the month in the 
north, and very generally around 8th, 16th, and 18th. In 
various districts there were slight falls of snow and hail. 

Thunder occurred very locally in the north on 3rd and 4th ; 
in Ayrshire on 7th or 8th; and here and there on 30th. 

Sunshine aggregates were equal to or slightly above the 
normal in the south, but increasingly deficient towards the 
extreme north. 

Coast fog occurred in the west around 11th, and somewhat 
widely between 23rd and 29th. 

May. 

Very considerable fluctuations of temperature were ex- 
perienced, but with frequent winds from east and north-east, — 
the accompaniment of an unusually high barometric pressure 
over Scotland,— the mean temperature of the month was de- 
cidedly below the average in east and north, though practically 
equal to it in some western districts. Cold weather during the 
first two or three days was followed by a mild spell until 10th. 
On 11th a very cold easterly to north-easterly type of weather 
set in, lasting until about 20th, with lowest readings for the 
month from 13th to 15bh; and for the week ending 15th the 
mean temperature was in various districts 6® or more below the 
normal. On night of 13th-14th the thermometer in screen fell 
to 20® at Braemar, with a reading of 14° from a thermometer 
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exposed on the grass. From 21st or 22nd to 25th warm days 
were experienced though easterly winds still prevailed, and on 
24th Gordon Castle and Fort William reached 80®. The closing 
days of the month were much colder, and ground-frost occurred 
in various districts around 28th. 

The month was a dry to very dry one in all districts, and 
at many places the quite moderate aggregates were largely 
accounted for on a single day, the 11th, when more or less 
heavy falls were general. Earlier in the month slight falls on 
1st had been followed by a dry spell until 9th and lOth, broken 
here and there on 6th ; whilst from 12Lh to 27th rainless or all 
but rainless weather was experienced in various districts, though 
with rain here and there on 12th, 19th, and 20th. Moderate to 
heavy falls occurred widely on 28th and 29Lh, and in nortli- 
west on 31st. For the whole month only a few isolated places 
had as much as 2 inches of rain ; large areas had less than 
1| inches ; numerous stations less than 1 inch ; and Oban only 
0*47 inch. Kelatively to the normal tlie shortage was least 
pronounced towards the south-east, whilst a great part of the 
country had less than one-half the normal, and some north- 
western districts less than one-third. 

There was a touch of wintry weather around 13th, with snow 
at places, — about 1 inch at Edinburgh. 

Thunderstorms occurred locally towards north-east and south- 
east on 6th ; in some Border districts on 7th ; and at one or two 
points on 29th. 

The month was a very sunny one, especially towards the west 
and north-west. Castlebay (Barra), with an average daily amount 
of 9*45 hours, and Oban (8*77 hours) were the sunniest stations 
in the British Isles. 

Coast fog occurred here and there about 6th and 7th, and 
somewhat widely between 21st and 25 th. 

June. 

The first few days of the month were in general cold and 
cloudy, with a little rain on 1st, 2nd, and 4th, but there soon 
developed a remarkable spell of settled weather covering a 
period of about three weeks. During this spell the barometer 
remained at a high level; large amounts of sunshine were 
recorded ; and there were persistent easterly winds of no great 
force. The nights were, as a rule, cold, with rather destructive 
ground-frosts at times in both England and Scotland ; whilst 
day temperatures were high until the middle of the month in 
north and east, with maxima on 12th, when Arbroath reached 
81®, and in west and south until about 23rd. The last week 
was rather cold in all districts, and in north and east there was 
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about the middle of the month a sharp fall in temperature from 
which there was no recovery. Lowest readings occurred nearly 
everywhere on night of I7th-18th, when the thermometer in 
screen at Braemar fell to 27°, with a reading of 19° on a 
thermometer exposed on the grass. 

Prom 5th to 25th some districts were absolutely rainless, and 
in none was there rain of any importance except during the 
first two or three days or the last two or three days of that 
period. In some northern districts there was a practically 
continuous drought from 5th onwards. On the afternoon of 
26th heavy rain set in, except in some northern and southern 
districts; and on 29th, and less widely on 30th, falls of con- 
siderable intensity occurred locally during thunderstorms. 
Here and there, as at Paisley, the month’s aggregates slightly 
exceeded the normal, but in general there was a very decided 
shortage, moderate in some eastern districts, but as a rule 
seriously acute, especially towards tlie north and north-west, 
where Dunrobin (0 46 inch) and Glencarron (0 91 inch) had 
less than one quarter of the normal. A considerable area 
in the north, and various points in east and south, had aggre- 
gates of less than 1 inch. 

The thunderstorms of 29th and 30th were widely experienced, 
though not in northern districts, and flooding occurred here and 
there on these days. There were minor thunderstorms at a few 
places on 27th and 28bh, and one of considerable intensity at 
Aberdeen and in Shetland on 8th. 

In spite of rather cloudy weather at the beginning and end 
of the month, sunshine amounts were much above the normal. 
Between 9th and 22nd there were many days of continuous 
sunshine, and for the week ending 19th, Gordon Castle, Aber- 
deen, and Stornoway, with an average of 13J-14 hours per day, 
appear to have been the sunniest places in the British Isles. It 
is extremely rare in Scotland for both May and June to rank 
as very sunny months, and at Edinburgh the May-June period 
was the sunniest since 1911, and at Glasgow much the sunniest 
for at least thirty-five years. 

Coast fog occurred somewhat widely from 26th to 30th ; and 
here and there around 7th and 12th, 

July. 

The weather of July was almost continuously of an unsettled 
type, and in marked contrast to that which had prevailed 
during most of May and June. The average level of the 
barometer was lower than in any July since 1888, and though 
the month opened with fairly warm weather, there was for the 
most part a notable absence of the high day temperatures appro- 
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priate to midsummer. With winds at tinies from east and 
north some decidedly cold weather occurred during the latter 
half of the month, though there was a recovery of temperature 
in the west during the last day or two. . On both 26th and 27th 
the temperature at Braemar fell to 34° ; and the highest reading 
reported was 75° at Carnoustie on 3rd. For Scotland as a whole 
the month was the coldest July since 1910. 

With rather frequent thunderstorms there were various rain- 
falls of great intensity, but these were often very local in 
character. The generally wettest period was from 18th to 
26th, but amounts of 1 inch or more within twenty-four hours 
occurred in north-east and south-east on 7th; at places on 
14th; in Argyllshire and elsewhere on 18th; at Greenock on 
19th; in parts of the Spey valley and extreme north on 24th ; 
and at Fortrose and Dunrobin on 2Sth. In many districts little 
or no rain fell on 4th and 5th ; from 7th to 10th ; and during the 
last three or four days of the month. In the Orkneys and 
extreme north the aggregate rainfall was below the normal, as 
was the case in parts of Perthshire and of the West Highlands, 
and here and there elsewhere. At many places there was only 
a trifling excess, but at Nairn the month*s rainfall was more 
than twice the normal, and at Kingussie nearly twice. In 
various districts the month was the wettest July since 1910. 
At some eastern stations more rain fell than during the whole 
of the three preceding months. At Banff the total of 4*28 
inches, compared with an aggregate of 3*23 inches for the April- 
June quarter; and during the twelve-hour period commencing 
at midnight on 24th as much as 1’63 inches of rain fell, or 
more than had been recorded during the whole of May and 
June. 

As already noted, thunderstorms were ratlier frequent. 
Visitations on 26th and 27th were severe and fairly general, 
with flooding in places and heavy hail. Earlier in the month 
thunderstorms had occurred more locally on Ist ; at Edinburgh 
and elsewhere on 4th ; on 5th ; from 13th to 15th ; and on 
22nd and 23rd. At various places thunder or fully developed 
thunderstorms occurred on five or more days. 

Sunshine amounts were below the normal in the north ; about 
equal to the normal towards the south-east ; and above it in 
the west. As a rule, the duration averaged about 2 hours per 
day less than in June. 

August. 

The unsettled conditions of J uly persisted in various districts 
throughout the first half of August, and the month was notable 
for a remarkable series of thunderstorms, — towards the Borders 
on 2nd ; at Edinburgh, Perth, and elsewhere on 4th ; over wide 
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areas on 12th, 13th, and 14th, — at Edinburgh on each of those 
days; and less widely on 11th and 15th. These thunderstorms 
were frequently accompanied not only by rain but by heavy 
hail, and in their greatest intensity were, as a rule, very local in 
character. Kemarkable flooding occurred at times, especially 
at Carstairs on 2Qd. Various very heavy falls in short periods 
were reported, — as much as 1*75 inches in an hour at Biggar 
on afternoon of 2nd; nearly 1 inch in 40 minutes at Edinburgh 
on afternoon of 4th ; and as much as 2*30 inches at Turnberry 
during the afternoon of 12th. Following this very unsettled 
spell, tine conditions prevailed from 16th to 27th, except in 
extreme north-west, followed by rather heavy falls in the east 
on the 28th and 31st. 

The month’s aggregate rainfall was above the normal in the 
Upper Spey valley, over a small part of Perthshire and Forfar- 
shire, and in Fife, Mid-Lothian, and East Lothian ; but deficient 
elsewhere, and in the extreme north and extreme south-west 
only about one- third of the normal. At Wick the aggregate 
was less than 1 inch. In the Edinburgh area (7*05 inches at 
the University) amounts were more than twice the normal, and 
during the last 100 years a wetter August has been experienced 
in Edinburgh only in 1877 (8*33 inches). The region of very 
excessive rainfall did not extend far inland, and at Balerno 
(Cockburn Hill) the month’s total was hardly more than 
3 inches. 

The first week of the month was rather cold in east, but fairly 
warm in west and south, with maxima at Oban and a few other 
stations on 2nd. The second week was in general warm and 
sultry; the third rather cooler; and the fourth warm and 
sunny, and in some eastern districts the warmest of the summer. 
During the last three days there was a sharp drop in tem- 
perature, with minima for the month at that time, slight frost 
here and there, and low day readings for the time of year. At 
Braemar and West Linton on night of 30-3 1st the thermometer 
in screen fell to 30®. The highest reading reported was 76® 
at Balmoral on 25th, and at Logie Coldstone on 27th. 

Sunshine amounts were in general below the normal. 

Fog occurred around the north of Scotland from 11th to 16th, 
and at various points of our coasts on 9th and 10th. 

September. 

After a few days of cold weather, with the thermometer as 
low as 27® at West Linton on 4th, there developed a more 
or less continuous spell of warm, sunny days, with highest 
readings for the month in almost all districts between 7th 
and 10th. The nights, however, were cold at times. Towards 
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the end of the month cold winds from some northerly or easterly 
point prevailed, and during the last three days both days and 
nights were cold, with exceptionally low minima in southern 
districts. The lowest reading in screen was 24° at Kilmarnock 
on 29th ; on that day the maximum temperature at Aberdeen 
was only 47°; and on night of 27th-28tli the temperature 
on grass at Dumfries fell to 25°. Tlie highest temperature 
reported was 78° at Logie Coldstone on 8th. 

As regards rainfall, except for heavy rains in Edinburgh and 
towards the south-east on 1st, the month pursued a quite un- 
eventful course until 24th. Over considerable areas practically 
no rain fell during the first two weeks, and after rather un- 
settled conditions around 16th and 17th the weather was again 
fine for some days. On 24th a small barometric depression 
developed over the south of England, increasing in intensity 
as it moved on an almost northerly track. On the morning 
of 26th its centre lay off the north-east of Scotland, and then 
moved abruptly eastward. This depression was associated with 
heavy to moderate rains over a large part of the country on 
24th, — nearly IJ inches at Edinburgh; but in the north there 
were but trifling falls. On 25th, however, with a very strong 
wind from north-north-east, abnormally heavy rains set in 
towards the north, and within twenty-four hours the whole 
of the catchment area of the Spey and the regions to the west 
and north of that area had received more than 1 inch of rain, 
many districts more than 2 inches, and many places 3 inches, 
4 inches, or even more. On 26th there were again considerable 
falls over a more limited area. Thereafter conditions remained 
unsettled in the north, whilst in the south fine weather was 
experienced from 25th onwards. At Nairn a fall of 3*78 inches 
on 25th was almost twice the heaviest daily rainfall pre- 
viously recorded there during the past fifty years, and 1*69 
inches was registered on 26th ; and on 25th, Fortrose had as 
much as 4 07 inches, and Dalcross Castle reported the extra- 
ordinary fall of 7*06 inches. At Nairn the month’s aggregate 
was nearly thrice the normal, and in some well-defined districts 
there was a large excess, but over a large part of the country 
there was a pronounced shortage. Considerable areas in west 
and south had only one-third or less of the normal, and some 
stations had less than 1 inch, — Ardwell House, in Wigtown- 
shire, only 0*53 inch. 

The heavy rains of 25th and 26th caused disastrous flooding 
in the counties of Banff, Moray, Nairn, and Inverness, and in 
districts farther north. On the Highland Eailway there was 
great interruption of traffic; many bridges and culverts were 
carried away, and crops destroyed by the inundation of agri- 
cultural lands. In the Spey valley and adjoining regions the 
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floods challenged comparison with the historic Moray Floods 
of 1829, and at Elgin the river Lossie rose to within 4 inches 
of the high-water mark of that year. The rains were accom- 
panied by a gale from north-north-east which did great damage 
at Buckie liarboiir and elsewhere. 

Thunder occurred at one or two places on 2nd and 13th, and 
a tliunderstorm at various points in south and south-west on 
night of 24th-25th. 

Sunsliine amounts were above the normal, and considerably 
above those for August. 

October. 

The cold weather which had characterised the last few days 
of September persisted during the first week or so of October, 
witli lowest readings for the month in some districts at that 
time, — as low as 22° at Braemar on 6th. A spell of genial 
conditions, with temperature considerably above the normal 
and with a fair amount of sunshine, followed, with highest 
readings for the month between 13th and 16th; but from about 
23rd onwards the weather was of a cold south-easterly type, 
with lowest readings in various districts between 26th and 
30th. The extremes reported were 65° at Gordon Castle on 
13th and 21° at West Linton on 30th. 

The first few days were rainless, or all but so, in practically 
all districts, and in some no rain of much* importance fell until 
23rd. Around 8th, 11th, and 17th, however, moderate to rather 
heavy falls were experienced in some districts. On 23rd heavy 
to very heavy falls occurred, except in north, north-west, and 
extreme south-east, — more than 2 inches at Whithorn and else- 
where in the south. On 27th considerable falls were again 
experienced somewhat widely, followed by some extremely heavy 
falls in east and north-east on 28th, — as much as 3*34 inches 
at Crathes (with about 1 inch on 27th), and about 2J inches at 
Fyvie Castle and Lednathie. Conditions were generally fair 
during the last three days of the month, though still unsettled 
here and there towards north-east. As a result of very heavy 
falls on two or three days, the montlfs aggregates were con- 
siderably above the normal in some hilly eastern districts; but 
much the greater part of the country had a rainfall below the 
normal, and in north, north-west, and extreme south-east the 
shortage was acute. The areas of excess were very clearly 
defined, as were those visited by the heavy rains of 28th. Thus 
the rainfall at Crathes on 28th was considerably more than the 
month’s total at Aberdeen, less than twenty miles away, and 
practically equal to that at Fort William for the whole month. 

Around 28th the weather was stormy, with a south-easterly 
gale in some districts, and on the morning of that day H.M.S. 
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Argyll was wrecked ** off the east coast of Scotland.” Earlier 
in the month wind force was high at times. 

A thunderstorm occurred on evening of 11th in some western 
districts; and at Arbroath early on 31st. 

Sunshine was much above the normal towards the extreme 
north; about the normal in the east; and deficient in some 
western districts. Fortrose, Nairn, and Gordon Castle, with 
an average of more than four hours per Jay, enjoyed more sun- 
shine than any other places in the British Isles, and about \ \ 
hours per day more than, e.g.y Bournemouth. 

A good deal of fog occurred in Firth of Forth from 2iid to 
7th, and from 14th to 17th, but little elsewhere. 

November. 

Moderately high temperatures occurred around 6th and 7th, 
but the weather was for the most part extremely cold, and on 
15th a frost of great intensity set in and persisted with but 
slight interruptions until the end of the month. The mean 
temperature of the third week was below the normal at various 
places by fully 10°, and at Glasgow by 14° ; and on night of 
17th temperature in screen at Balmoral and Braemar fell to 
10°, with a reading of 3° at Braemar from a thermometer 
exposed on the grass. Abnormal cold was experienced in all 
parts of our Islands, and judged by the mean temperature the 
only November comparable for very many years was that of 
1910. Much lower absolute minima have, however, frequently 
been recorded in November — zero at l^)raemar in 1912. 
The highest reading was 56° at Inverness, St Andrews, Kirk- 
caldy, and Thoriitonhall, and some higher reading than this 
has been recorded in Scotland in every November during the 
last fifty years except in those of 1878 and 1910. 

Many districts, except in extreme north and extreme south- 
east, were rainless or nearly so until 6th or 7th. On 8Lh 
moderate to heavy falls were general, — 1| inches at Poltalloch 
and Lochbuie ; and on 9th very heavy falls, partly accounted for 
by snow or sleet, occurred over wide areas towards the north 
of Scotland, — more than 2 inches at Grantown and elsewhere in 
the Spey valley, and at Balmoral and Braemar. In the north- 
east there were rather heavy falls again on 10th. On 15th a 
heavy snowfall occurred rather widely, but in some eastern 
districts there was practically no precipitation from 13th to 
27th or 29th, and nearly everywhere none from at least 16th 
to 26th. Unsettled conditions were general during the last 
three or four days of the month, with some rather heavy falls 
on 29th, — as much as 2 inches at Lednathie. In some northern 
districts the month’s aggregates were above the normal; but 
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elsewhere there was a moderate to considerable deficiency, and 
Fort William had less than one-third and Edinburgh less than 
one-half of the normal. 

From 9th to 13th the weather was stormy, with snow and 
sleet at times, and in northern districts there was serious 
damage from flooding. In Shetland a gale was continuous for 
about five days. The snowstorm of 15th was experienced in 
all except some eastern districts, and was followed by a spell 
of dry and fine weather, during which snow lay on the ground 
for a considerable time. 

A thunderstorm occurred in Orkney late on 7th. 

Sunshine amounts were, as a rule, a little above the normal, 
but hardly equal to it at Aberdeen and Deerness. 

During the settled spell of weather after 15th dense fog 
occurred over the Clyde area on several days, and there was 
fog in the Firth of Forth almost continuously from 16th to 
21st. At many points on our coasts no fog occurred during 
the month. 

December. 

Early in December cold and wintry weather occurred, and 
in general the thermometer remained at a low or rather low 
level until about the end of the third week. There then set 
in a spell of extremely mild weather, with highest readings of 
the month almost everywhere on Slst, and that day was in 
many districts the warmest day for seven or eight weeks. The 
highest reading reported was 54° at Greenock and Hamilton. 
During the cold period lowest readings occurred about 4th or 
9th, but here and there on 19th, — as low as 9° at Kingussie 
on 4th, and 8° at Balmoral on 5th. The mean temperature of 
the month was in most districts below the normal, but dis- 
tinctly above the mean for the very cold month of November. 

As regards rainfall, many districts were rainless during the 
first three or four days of the month, but on 6th heavy falls, 
partly due to melting snow, were more or less general, and 
thereafter conditions were mostly unsettled, with many wet 
days nearly everywhere. Falls exceeding 1 inch occurred to- 
wards north-east and south-east on 5th ; towards north-west on 
7th; in some western districts on 10th, — as much as 3 inches 
at Lochbuie, in Mull ; at places on 22nd, 24th, and 27th ; and 
rather widely on Slst. In northern, eastern, and southern 
districts the month was a very wet one, though more remark- 
able for the persistence of precipitation than for any notably 
heavy individual falls, and considerable areas had more than 
twice the normal. At Ardross Castle, in Ross-shire, the total 
of 8*60 inches exceeded that of any other December in a record 
going back to 1866 ; at Dundee the month was the wettest 
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December since 1876; and at Edinburgh the wettest since 
1891. In many of the wet districts, however, December 1914 
was a wetter month. The month’s aggregates were, however, 
below the normal at Greenock, Buchlyvie, Stronvar, and in the 
West Highlands. 

Much stormy weather occurred, as a rule of an easterly to 
south-easterly type, and more particularly between 5th and 
12th, from 22nd to 25th, and during the last day or two of the 
month. There was damage to shipping on the East Coast 
about 6th and 24th, and a gale was practically continuous in 
the north-east from 23rd to 25th. Snowstorms occurred 
around 4th and 9th, with some snow, sleet, and hail at other 
times. On 4th the snow gave place to heavy rain followed 
by flooding in some districts. 

A thunderstorm occurred towards north-east on 12th. 

Sunshine was deflcient in east and north ; about equal to 
the normal in the west. 

There was much fog at times over the Upper Clyde area; 
but little coast fog occurred, except in the Firth of Forth from 
14th to 20th. 

General Note. 

In east, north-east, and some central and nortliern districts 
the year’s rainfall was equal to or somewhat above the normal ; 
but regions of excess were accounted for by a few very wet 
days and two or three wet periods, and an outstanding feature 
of the year was the large amount of dry weather which 
occurred. In the extreme north, and in western and most 
southern districts, there was a well-defined shortage, and 
towards the north-west the shortage was of a most decided 
character. In West Inverness-shire the year was the driest on 
record. At Fort William the rainfall was 30 per cent below 
the normal, and three-fifths of it was accounted for before the 
end of April ; every month from May onwards had a shortage ; 
and May, June, September, October, and November had each 
less than half the average amount of rain. Outside the north- 
western area the extreme south-west appears to have been the 
region most notable for the persistence of dry periods. 

The severe . frost of November seriously interfered with 
agricultural operations. 
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Bainfall Records for 1915 in Inches. 



Jan. 

Feb. 

Mar. 

ApriL 


June. 

July. 

Aug. 

Sept. 

Oct 

1 

Dec. 

Year. 

Shetland -Lerwick 

4-70 

4-53 

3.75 

3-31 

1-46 

1*22 

3-70 

2-32 

1-34 

1-78 

4*13 

6-35 

87-60 

Orkney— Deerness 

3*87 

4-04 

2-3-3 

2-34 

•67 

•67 

1-94 

1-71 

2-58 

1-06 

8*90 

6-66 

81*66 

Caithness— Wick . 

2-32 

2-52 

2 06 

2-32 

*51 

•87 

2-52 

•87 

3-39 

1-06 

8-78 

4-44 

26-66 

Sutherland— Tongue . 

3 -63 

3-70 

3-32 

3-18 

1*48 

•87 

4-38 

3-08 

6-06 

1-27 

4-16 

7-32 

42-44 

Uunrobin 

3-12 

3-31 

2-89 

8*09 

1*08 

•46 

4-43 

1-02 

2-15 

1-50 

4*3*2 

5-35 

82-7? 

Ross and Cromarty— 








2-26 




8 -88 


Fortrose 

1*70 

1-98 

i-89 

2-01 

1-12 

•96 

4-00 

6-41 

1-44 

3-33 

81-68 

Strathpefl'er . 

2-42 

2-93 

2-14 

4-05 

•67 

•71 

4-30 

1-99 

2-65 

1-89 

2-11 

4-33 

30*19 

Qlencarron . 

11-1)0 

6-16 

8-03 

9-17 

1-31 

•91 

4-73 

6-47 

4-62 

2 19 

4-93 

7-69 

68-81 

Stornoway . 

7-54 

5-87 

4 13 

3-09 

1-20 

1-18 

2 -87 

2-10 

8-14 

1-86 

5-14 

6-97 

46-05 

Inverness— Inverness . 

2 -20 

1-74 

2-61 

3-11 

1-15 

•66 

2-99 

2*21 

5-06 

•24 

2'61 

3-36 

27-79 

Orantown 

2.94 

2-53 

8-26 

2-68 

1 39 

•68 

4 '23 

2 '62 

4-11 

1*40 

4-44 

4-83 

36-17 

Qleiiquoicli . 

13-52 

11-23 

8-01 

12-09 

1-77 

2-29 

5-92 

6-14 

8-47 

303 

5-97 

12-22 

85-66 

Fort William 

10-18 

7-26 

5-30 

7-64 

1-05 

1-60 

4 18 

3-18 

2-30 

8-40 

2-61 

6-12 

64-62 

Nairn— Naim (Delnies) . 

1*89 

1-35 

1-73 

2-21 

1-26 

•05 

5-74 

ISO 

6*76 

91 

2-68 

8*27 

29'7'l 

El£ln— Gordon Caatle . 

2-47 

2-93 

3-47 

2-24 

1-26 

•71 

4-34 

3-10 

5*76 

1-88 

4-04 

516 

87-40 

Banff— Craigellachie 

3-08 

3-39 

8-99 

2-29 

•77 

•66 

4-71 

1-89 

6 96 

1-73 

6-80 

6-05 

40-81 

Aberdeen— i^vie Castle 

4-70 

6-17 

3-07 

1-65 

•75 

1-56 

4-44 

1-86 

3-24 

509 

4-41 

8-47 

44-84 

Peterhead 

3-00 

2-76 

2-49 

1-48 

•60 

1-12 

6-83 

1-47 

2-99 

214 

4-77 

6-69 

33-83 

Aberdeen (King’s Coll.) 

3-31 

3-54 

2-14 

1*14 

•87 

1-42 

4-29 

1-57 

2-80 

-2 '65 

2*74 

6-98 

82-45 

Balmoral 

3-22 

4-80 

1-85 

1*86 

1-25 

1-43 

3 '48 

8-17 

3-42 

4-93 

4 36 

4-82 

38-59 

Kincardine— The Burn . 

3-39 

0-37 

1-75 

•92 

1-06 

•67 

6-21 

2'70 

1-53 

5'06 

3-44 

8-02 

40-7 8 

Forfar— Montrose . 

2-63 

4-52 

1-22 

-6-2 

•89 

•69 

4*81 

2 '4 '2 

1‘30 

3-13 

1-85 

6-72 

30-86 

Dundee .... 

1-94 

4-48 

1-43 

•84 

•96 

1-70 

3-44 

3'o7 

1-19 

2*65 

1-59 

6-10 

29-99 

Forfar .... 

2-77 

6-67 

211 

•69 

•83 

1-28 

3 03 

2 -68 

1-11 

5-28 

2-01 

7-89 

36-26 

Ladnathie . 

S'63 

8 70 

1-73 

1-59 

•98 

1-02 

4-24 

2-98 

1-76 

7-44 

4-06 

10-62 

48-74 

Perth— Perth . 

2-22 

6-19 

1-25 

1-17 

1-38 

1-84 

2-33 

4-80 

1 86 

2-54 

1-92 

6-27 

82-77 

Crieff .... 

2-66 

7-32 

1-69 

1*69 

1-69 

-2-08 

2-86 

4-29 

1*83 

4-17 

2-88 

6-45 

38-99 

Killin .... 

6-62 

10-44 

3-16 

6-19 

1-89 

1-71 

3-62 

3-50 

2-62 

4-05 

2-17 

6-75 


Stronvar 

6-19 

U-89 

3-07 

4-83 

1-85 

1-76 

3-35 

4-13 

3-15 

4-23 

3-48 

7 '44 


Alierfoyle 

3-90 

9-40 

3-20 

3-90 

1-65 

1-65 

3*85 

3-36 

1-75 

4'20 

3-76 

7-95 

.i8'55 

Fife-8t Andrews . 

1-90 

4-93 

1-51 

•68 

•86 

1-41 

3*10 

3-46 

2 '28 

3-57 

1-69 

6-09 

31-47 

Kinross— Loch Leveti . 

1 93 

6-17 

1-62 

1-63 

1-54 

2-30 

3-17 

3-19 

2 07 

3-73 

2-39 

6-99 

35-73 

Clackmannan— Alloa . 

1-69 

5-52 

1-50 

2-10 

1-47 

1-71 

3-42 

4-17 

2-04 

4 06 

2-31 

5 '52 

85-51 

Arjryll— 










4*23 




Lochbuie (Mull) . 

13-06 

7-39 

7-78 

7-90 

1-42 

2-04 

9*48 

S-25 

3-02 

4-93 

12-07 

76-57 

Oban .... 

9-04 

6-44 

8-86 

4-81 

•47 

1-72 

6-47 

.1-54 

1-25 

2-16 

3-26 

6-10 

45-12 

Tayuuilt 

7-72 

9-64 

4-66 

6-38 

*95 

1-99 

5-91 

3-29 

1-79 

3-66 

2-99 

7-98 

56 -70 

Inveraray 

7-72 

9-53 

4-83 

6-48 

1-06 

2-12 

6 '85 

3-05 

2-12 

3-05 

3-18 

5-36 

65-34 

Campbeltown 

4-11 

6-92 

2-35 

2-66 

1-89 

1-82 

3*02 

2 09 

•88 

4-56 

3-56 

7-22 

40-68 

Bute— itothesay . 

4-75 

6-36 

3-26 

4-06 

1-29 

2-70 

4-64 

8 07 

1-62 

3-87 

2-81 

6-86 

43-66 

Stirling— Buchlyvle . 

2-72 

6-89 

2-26 

3-88 

1-61 

1-98 

4-75 

8 '62 

2-13 

2-93 

2-98 

4-70 

39-40 

Falkirk .... 

2-02 

8-99 

1-91 

2-16 

1-56 

2-01 

3-67 

3-98 

1-99 

3-00 

1-82 

5-27 

38-28 

Dumbarton— Dumbarton 

3-26 

7-94 

2-67 

3-74 

1-39 

3-02 

3-27 

2-29 

1-22 

3-17 

3-12 

6 '49 

40-68 

Renfrew- Greenock 

5'6U 

10 '05 

3-91 

4-69 

1-85 

2-15 

4-12 

2-19 

1-61 

3-55 

3-22 

6-44 

49-88 

Paisley . 

2-74 

5 06 

1-77 

2-74 

1-40 

2-58 

310 

1-99 

1-22 

2-61 

2-67 

6-73 

84-21 

Ayr— ^ ^ 














Kilmarnock (Ag, Col.) . 

3-62 

4 '95 

1-8C 

2-76 

*80 

2-01 

4-12 

2-87 

1-12 

2-05 

1-69 

4-74 

32-58 

Knockdon . 

4-00 

4-59 

1-54 

2-27 

1-00 

rio 

4-00 

2-00 

1-39 

1-76 

1-42 

6-29 

31-35 

Turnberry . 

3 '00 

3-68 

1-16 

1-99 

•88 

1-09 

3-08 

! 3-26 

•86 

1-80 

1-21 

4-00 

25-99 

Pinmore 

6-65 

8-48 

2-46 

3-79 

1-70 

1-00 

8-89 

1-66 

2-16 

4-06 

1-88 

7-17 

44*79 

Lanark— 














Glasgow (Observatory) 

2-28 

4-16 

117 

2-18 

1-77 

2.08 

8-72 

2-00 

1-33 

2-77 

1-97 

6-54 

80-94 

Hamilton 

1-94 

4-19 

1-23 

2-43 

1-23 

1-60 

S-10 

2-79 

1*28 

1*93 

1-65 

3-84 

27-11 

liamington . 

2-66 

6-01 

1-46 

1-97 

1-27 

1-12 

3-62 

2-68 

1-32 

1-64 

1-96 

4-72 

80-32 

Leadhills 

6-24 

12-87 

6-37 

4-65 

1-69 

2-12 

7-78 

6-86 

1-66 

8-58 

3-38 

9-73 

64-87 

Linlithgow— Boghead . 

2-43 

3-00 

1-70 

2-47 

1*67 

1-79 

8-88 

8-97 

1-80 

1-87 

1-72 

6-00 

81-25 

Mid-Lothian- 














Edlnburgh (University) 

1-18 

2-15 

1-92 

1-28 

1*57 

1-69 

2-78 

7*05 

2-69 

2-27 

•95 

4-45 

20*93 

Balerno (Cockburn Hill) 

2-19 

8-39 

2-09 

2-16 

1*67 

2-11 

5-09 

3-18 

2-36 

2-41 

1-65, 

6-27 

84-66 

Haddington— 




•97 










Gullane .... 

1-60 

1-80 

1-21 

1-30 

1-60 

3-71 

5-67 

2-86 

2-21 

1-46 

8-98 

28-07 

Donolly (Reservoir) . 

1-85 

8-83 

2-58 

1*01 

1*49 

1-98 

4-85 

2-94 

3-10 

2-20 

2-80 

8-76 

81*88 

Berwick— Marchmont . 

2-28 

2-94 

2-18 

•66 

1-67 

1-62 

4-67 

3-36 

2-60 

2-64 

2-66 

6-76 

88*67 

Peebles— Glen 

4-28 

6-86 

1-76 

2-49 

1-68 

•78 

3-19 

3-66 

2-42 

2*62 

2*40 

1 7-04 

88*76 

Selkirk — Selkirk (The 














Hangingshaw) 

Roxburgh— 

2-27 

4-06 

2*71 

1*11 

1*74 

•96 

8-12 

2-80 

1-79 

2-22 

1*60 

7*67 

81*84 

St Boswells (Fens) 

1*47 

2-27 

2-02 

•70 

1-28 

1-97 

2-77 

6-47 

1-68 

1*46 

1 1*66 

6-13 

27*72 

Branxholme . 

1-64 

4-93 

1-97 

1-31 

1*67 

2-04 

8-60 

8-09 

1-84 

1-18 

1*64 

6*42 

80*23 

Dumfries— Dumfries . 

2-86 

7-54 

1-08 

2-31 

1-46 

•60 

2-76 

2-16 

1-01 

3-14 

2*08 

6*40 

82*82 

Drumlanrig . 

4-26, 

9-12 

2-04 

2-88 

1*87 

1*76 

4-93 

8-66 

1-54 

8-19 

2*68 

7-58 

44-85 

Kinnelhead (Beattock) 

4-71 

8-84 

2-16 

8-69 

1-56 

1*17 

4-76 

2-76 

1-82 

3-14 

8-86 

8-96 

46-90 

Langholm 

8*14 

9-46 

3-02 

8-06 

2-15 

2-66 

6*22 

2-87 

1-54 

2*18 

2*60 

8-88 

46*18 

Kirkcudbright— Oargen 

8-63 

11*10 

1-90 

3-40 

1*69 

■65 

8-94 

2*70 

1*18 

4*08 

2*86 

8-77 

46-65 

Dalb«attio(Lit. Richuru) 

.3-25 

7*66 

1*63 

2-92 

1*63 

*88 

4*98 

8-08 

1*27 

5-18 

8-28 

8-9i» 

44*62 

CaiHphairn (Shiel) 

7*89 

18-80; 

2-78 

4-73 

1-65 

1-84 

6 '33 

8-60 

2-47 

6.01 

4*98 

10*46 

66*28 

Wigtown— GillowayH’se 

8*49 

4-44 

1-76 

1-86 

1*40 

•00 

8-80 

*98 

*69 

2*84 

1*86 

6-61 

29*97 




AGRICULTURAL STATISTICS. — Returned upon 4th June \ Q \ b —{ C < ym/piUd from the Government Returns), 
Table No. 1. — Acreage under Crops and Grass in each County of Scotland. 
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Tablb No. 2. — Total Tbouuce of Whjiat, Babljey, a^«d Oats, Aobeagi:; and Yizld per Acre in the Year 1914, compared with the Tixu) 
for the Years 1913 and 1912, and the Atbbaoe of the Ten Years, 1904-1913, in each County of Scotland. 
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Tablb No. 4. — Total Pboduob of Turnips (inclnding Swedes) and Mangels, Acreage and Yield per Acre in the Year 1914, compared 
with the Yield for the Years 1913 and 1912, and the Average of the Ten Years, 1904-1913, in each County of Scotland. 
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Tablb No. 5. — Total Pbodoob of Hay from Ryegrass and other Rotation Grasses and Clover, also Total from Permcment Gn 
Aobbagb, and Yield per Acre in the Year 1914, compared with the Yield for the Years 1913 and 1912, and the Atebaob of 
Ten Years, 1904-1913, in each County of Scotland. 
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•in04eOrHt.-»OOt-«Ot-eOCOO>»Ol^OrH04e004tOOII-b-004b.04'.i(OOOOe4 

5oi''1'0004l-H'H'00pHO04040400'<>r»004^>O'»>O00OtHOiO»OrH«0H<pHQ0 

leo4dpHi>lc4codd«occt-^do4'ddcoo4*H««do>coo4do‘io6dH!d'©‘deoA^H5 

QO4C0'^rHO490p-'»l<eOO400O4e0OieO>-«O4eOO4CI00rH C0O4C0pHe4OIO4t0pHeQ 

00 

© 

d 

« 

£ 

Acreage 
in 1914. 

.;03>0«OOOQO«4«004QO'K*OI040e004iH,HQ004pHH<kOO»»OeOOSOOH'OOr-HO'^ 
5t..-«<04-J(i0t'040>iH00r-t-00<0i^C0«04pH0>».^®04rHt-04t-O»0OOOC0 
gpH04ao<o*oeot-.04'©4'-oO'«ti(C04p->cooo4t..c<ooo e!i'eot^o»oc40C4p-it- 
«r-rd“pH* p^ r^TpHOTof 'd'oTiHd' P^r.rcOr-r pH oT d oT 40 pH p^ I'T H?' 

^ pH 04 pH rH iH pH j 

04 

© 

© 

© 


Total 
Produce 
in 1914. 

.0>C00ICi«00001xf<34'»O(0tH|~Oe4pH04>0Oa0CO00C0Ok0tpH*H*40OfH 
«i0OpHoe050p*O©404040>t-.04pHpHe0«p-rHN.i*1'0OC0pHp-O»0'X<N0J^ 
C04H<04i0l'-<0«^'Ot'l-60O*0®'>3*^*0pHe0 *0 0 pHOOCOpHiA®0©400»04 

^pTcod etiCit^ta t^cTr^to 04“HJ‘dco“ 04 “ rT 04 “ d oi“ pi“ of 00 

04 PH 04 pHrH PH 

240,315 


Average 
of the 
Ten 
Years, 
1904-1913. 

me0Q0 04*O«O04<Oe0000>t-H'»**O«0«004pHe0e0 00 04 04t..C0H<pH04l>pO©4pHH« 
.pt-Ht*0tO0C0440C0O0404a>«0C004r-i>O0)kaCppO0lk00iC0t>pHOH4<0CpHO 

S t>^ d C4 75 d 05 pH id d d d d d ec d eo 0 d d d *0 d 00 04 04* CO d d d 
QOio40oo4eoeQpH-#coe4iocooofooo404coo4eoiOpHpHooo4eopHeoeoo4copHeo 

a 

04 

CO 

a 

a 

23 

o 

g 

◄ 

1.1 

« 

Pi 

1912. 

nOr-‘t'*^t'’'V<rH(004'OO00iO0>*0t<.O40QQ00^4004HiOO>00>t->0404^iA 
HJ H»< 04 pH <0 ifl 04 Ht r- 04 0 PH C> f.. © C4 CO Hji IH tO #0 00 04 0 CO 40 IH CO 0 lO rH 00 d 
^ d d r-^ pH Hi? d d d ^ Hji d d Hi* h-’ CO d CO 06 04 d Hj! pH CO d d »' pH 

Qe4eoeooocoeopHeoeoo4Hi»«eoo4’^04 04eooieooOpHpHeo©4eo©4coeOpHeo»HHi< 

30.41 

§ 

g 

1913. 

5qOC400Oi0©©©©l00400H*<pHHl<(OOi}*04i0©pHC. ©pH© 40©0»004W© 
■H©0JpH<;0©00*004ei0Ot'.O*O©»OO>C0»OOpHp<04r«CO040JpHO©©t-'^ 

AddHi*dHi!do4pHcoddddo4e6ddcod«pHdH!ddc6ddddcodod 

VO4eoei>O4eOMO4-^00O4HlicOCO'OHl<OieQeqCOe0Hl«O4O4eO(0eqO4C0C004GOrH0O 

33.16 

QQ 

a 

O 


1914. 

(»p-tpHOK^©Hl•■^p-*©04pHOO©pHOOeOO©©©04©©©OOlOOO©oO^..■4<QO 
HJCT»f504OH^C0t-04©r-*rHOe00000r-*Hl*C0'HiB0«>04H'pHl©C0a0 04C0©C»t-04 

^oodrH'ooddddddt.Idt'^codddeo'HJr-Jdddeodj'idpHdcoHlcod 
U04 0icooicoeopHHi<«04H|ieocoeo-^pH04eo©4eO'i<pHpHcocoeo-Hcocoo4copHeo 

04 

oo 

d 

eo 

U 

s 

Acreage 
in 1914. 

•©4pHe0C4fXC0©h-04©©©*C«a4C0©e0©O04 00 00iOe0Ol'.04©©OO04 
2?'>fO©C4e0a>04iHrP0«©p-t-C0-l<C0Oi0H<C004Ot0r-H‘t-'H<0404e0»0O-»' 

® lO ® r-i 04 Hi* CO 

VopHardd‘c4d'pH‘d'odc4'd't^<Nd‘iHedorcd‘©4’‘x>pHOoro4d‘oredr-*“pHorHrd“ 

4|uOrHOIpHpH pHpH 04 04pHrHpH W pH COpHpH pH 

408,254 


Total 
Produce 
in 1914. 

• i-©Ht-reot-t-©©oooor-H}«o©*oio»OpH’'i<pHpM04Hcic>PH©oo4Hi«o©r- 
«fr-pH40©©OOH'0400C0CC00OI®''f04©04C0Jt-OOO04OpHiOC0e0©04cX> 
fl©4rHr..pHtf5(»'H*00Ht»p->c0©pH©40(»04'^00*000e0Q0rH0»C0C0H<O©OTr-<O 

5rH'^^H^'•«^<'d'eod'o^-H■^o^^^,-^t^d'd‘d‘H*d'pHH^p^o^-odd©4ede^4rrpH^od 

^t-rH.i|t^pH pH 04<N lOCOOIr-»04 iHlOiH ^04 pHpH 04 

629,159 


1 



, 


! 

c 


Aberdeen . 
ArgyU 

Ayr . 

Banff . 

Berwick 

Bute . 
Caithness . 

nim>»Vm«TiTi nn 

Dombarton 
Dumfries . 

Edlntwirgh , 
Elgin or Horsy 
Kfe . 

Forfkr 

Haddington 

Inverness . 

Kincardine 

Kinross 

Kirkcudbright 

Lanark 

Linlithgow 

Naim . 

Orkney 

Peebles 

Perth . 

Renfrew 

Ross and Oromai 
Bozboigh . 
Selkirk . 
Shetland . 
Stirling . 
Snthenand 
Wigtown . 

1 Total 




Table No. 6.— Number of Hoksbb, Cattle, Sheep, and Pigb in each County of Scotland as Keiuened oh June 4, 1915. 
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cO-4t^r-t>Ob«.OOi-4<M>ne««>OCOiOOt^eor»QO-Ti40-<t<e4<NOtAtAOi-*e4iO 

J iO^0JQ<0C5r-t00J-C»OO*OOQ0g»»r>(N©«©l'p 

g lO lOi O 00 IN «^flO Oi rS N^co » r-i lO 00 irt » 

« CO^TkosOCO i-T O trT cT ao oT r-? M* 0^ of CO CO of *0 

Ac ! FH rl iH p-4 rH rH 

1 

d» 

tA 

rH 

0] 

J3 

3 

H 

eoa»opcoNaoa.ao<&(Nooooo.oo^coao^m>HN'C«i^^i-i^iHQr4FHi-4ti* 
e0'!©WrH^t'00 01l-it0»r-tt-h-'^l>-kOt«CSu0'^«0C0t'F-l00Nf-HNC0OON 
iOt^O^«ONrHCO.-l ®iO0 o Ki 00 0> »fS EO H5 lO i-N «? ^ O ^ «5 <N 

n’^t^^>aoiChiakei^t-Tc>t^coQOC>>aco99‘^o^cct^>Qeii^'^*oa»’^^»^ 
N<N40^(N'.|ieoi>(tH.kor«ioooo4oq^eooO'«t«Nf-4eootO'.4«t«<MtoONai-i 

N OO eo CO r-4 lOr-. rH rH rH lA COW <N CO N « iH rH iH M rH 

% 

i 

t«T 

IS' 

O0>OH<O~t^rHC0H'O<»O00rH00 00ON®«iO«i0t'Hr-iHI'.0»Ne0e0O 
CO«t-t~t'*<3>OrH!Nb-eOOH»l'-itOCON«rS«OiOi5i?OHNH<>-iOOeOOrHOO«OOOe« 
iOOO»OrHH<f-0 r^O^O N O OC^*-* Ouat~«OOC>»rH»OOOH<iOC'l ® ® 

«“ oT aT rH* iflT oT oT w (o cT o oT «r o oT h!” uo“ h 4' CO CO CO cT H<“ t- 00 00 «? tC CO rH oT 

O (Z) H< M «0 rH iO N 00 b- N M3 O to 00 »H rH H5 O rH 00 H* rH 0» CO lO lO b» ^ 

rHO.rHrH N rHi-irH CCCH 

1 

•-T 

to 

00^ 

ef 

cs 3 ? 

<U «0 > 

118,953 
535,700 
217, i 13 
40,339 
154,472 
26,788 
80,482 
8,887 
46,053 
318,568 
101,663 
30,004 
57,830 
98,202 
71,759 
340,841 
26,425 
18,828 
227,235 
142,697 
14,295 
12,002 
19,079 
115,632 
408,597 
24,894 
175,793 
287,904 
103,201 
106,599 
76,138 
137,918 
69,507 

CO 

a 

CO 

hT 

<M 

N 

HH 

Cattle. 

o 

H 


OiH<'3>0»0>vOOiH»Ot-t’-00*£>'/?0«<5«'r>i-HH*H<H'OOHiOO«MrHvfli'Oe<CtO 

H<-=H<o«(:(ioN'M'oci'*i-«rt~s»oN'/><«i-HOoor-a>i'-rHr-'r>*oeoNciOH'H« 

C H^a eo "1# H< *0 OO lA I- H* 

wTvT h<'o5o rrr-Tco ht co<rr''r-<-"-oo>i'3*!f'«>iAt>re'rt£rofi- -Troof-rcrTHt'N r-r«r 
t-iOrH.r>,_, 51 H.I1. rHNT|<H* H><N lAt^rH CO I:-.CHH4CC rHCOrHO 

CO 

eo 

a 

e^T 

N 

00 

m 

lA 

HI 

lA 

u 

Q 

»4 

5 

o 

Is 

ii 

>1 c« 
cja 

rHCOOP^H<Cl>+iH<H*';Ot-rHTCfMif5?i5tTi‘OOOP«H*COrHl— OT-H<tft'H<acOH< 
l-H<?5Ot*HHrHTi^N'0*A<0Ot-»-H*-H<l~Oi— latAOrHiHN-ANrOHtatoa 
C^iVO 1- » - CO ift lO '£> H< N iC CO H« C-I ..-1 rs '.O — 1 hH lO to 1 - 1- t- r-^®‘i'*. 

>' to N iri -.r o i-H -o to* r7 ^ oT c,f .-T r? «c *0 '-0 hT to i- 

OONHi’?! rl CO HHrHrH NrH 'MCH rH CIS —ft rH N 

>ACS'HO<OiOH<<'0‘0*OH<OH<C7>'>5a'0''>CO:7jNOi-lt-"OH‘OH<<D->"Oi-i;o 

a -f >A hh -t >A -< *r) o r. -H hh w r- tO CO to 00 >;'£> a o CO lO 1- a CO H* a CO rH 

r- N lA 1-0 OO N O CO O O CJ ^r o tr fH — I CO H* CO 00 a to Cl -O H* t *r /-I '£> 0^0 CO r- 

CO* o'-T-^aO f-HN OICH^J'cO’|^'•A■H^t<^OrHOOO^ H7rHLAOftOiO qq 

HtrHr, ,-(rHrH iHrH rH 

N 

O 

© 

a 

N 

£ cn 

W.2 

COrHir5t^*OCniACOiAHt<MO>,Aa.eOOH'tCCOO>000«OH<aH'OarHrHtO’HfHt 

•o 1 ■• 1- - tO 'O CO CO 1- CO rH eo 7. 1 - cc O >C CO O CO ■» to O (N ©j OH o CO OI r-* CO fiO lO N" 

lOl-^rH^I- CO 00 H< t- CO^uO Cl N kA ©lOCOrHi-HtOtOrHCOCO b- t-^CH^tO rH tA HJ^CO OO^ 

“IrToO H^r rH rHi-HrH’' r-Tr-T 

a 

t— 

hT 

Cows 
in Calf, 
but not 
in MiU. 

i-H OarH to a>H<--rOaH(H'OlAkAt>«>ACr Cl -HtflNCOa r. 

rH i> to -H .A O H< rH r/1 Ht <r> — rH o 'C' to C *0 00 ^ 1' 0> • - r-i C O. a O Ol CO H< tA 

CJt^Cl^iA OO N CO » rH <M CO tO CO 01 a rH »^CO — O CO 1- rH O «l CtO^rO^O- W rH 00 tO^^•• CO 

•N^or to rH 1-7 rH of tO r-T rH N rH r-T 

eo 

eo 

to Hi 

1' 

4 1 

3 

a 

atA«A>A«HHi-iooN.<»o<OrH-HoirHi-o>»reocooC'0»aaNtAeo»oNr.»Ao 

ooi_-HrHirtH<*ArHeo7JiAC»cocoiMot-o'»rHa)ec('Oooo'OtA(Meoeoeo'=-H 
ONOrHtAOOeOOr- AI^CO tA O CO tO tO .-^r-i O rH a 'O a »A lA CO 1-0 O »- Ht N t© 

1- Co“.a"--*<N rH to'co oTtcTo oTrH t-^MOrH to r7cO rH H*‘rH H^HlTi-rtA OO hjT H*" 

COrHHIrH rH rH i-h rHCI rHrHi-H N 

»- 

<5 

i 

j 

] Hobses (including Pouiea). 

, 

3 

H 

t-OH<tA>AOOI‘N'3>'OtrrHfoeOO<»itHO'»OOH‘acoOO»-rHfMCO<»tO(N»ArH 
tOC3iOH<eOOCOHtrH-ACOr-,AH<t-,nQO<PJtACOt--'OeO‘ACO»ArH'0»Aar-«AO 
CO rH O t- O <M lA I-O » 'O 0> t- to .A C»rH-«J<O»0*0HrHOI;-Ne0C0t0 

ff 'O o CO tn sn »oh7n«o 

00 rH rH 

HI 

0 
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•^P-rJOO'OrHHi'OcOHtOO'NrHt-CM— so— •CO'OO — t-HitN'OHiOIOtAOOeH 
OO'OiA'OtArHCO NCOCOHtiArHcOiAH'rHtOeO'NrHl-rHCOtAtAXlrHCOtONt'- 
of iH" rH i-T r-T r-T r-i f-T 
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1 
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(N 
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A 
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'S S 
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r- CO O "31 CO t- -H N O -t tA .TO CH Ol Ht CO rO —* tA CO rH o, o N O. Cl to O lO f- CO a I- 
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<MO. .AH■0•Ot-'"COOarH»-^^^rHrH^-0^-HaaH•rHOOO•OI^^^^-«02JN 

O rH_H< N 00 N Cl HJ^HI CO '^'^eO CO »- Ol tl^CI^CO (N O^rH CO HI i-H^HI tA 00 CO rH^ 

©“ I-T rH ih“ r-T r-T rH rH r-Tr-T ..f I-T rH iH 
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iA'OCOM»H'©lt-aH»e<l'OOOtAHiN©©H'CO©'4'NONa^l^Hi -J-OrHeO 
AIHl©rHtM <N HI Cl HIrHrH© tACOiH COrHiAHINrH-N'HlrHlH 

iH rH 
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ec 

ll 

s 

$ 

©aooeorHiAOHioooJoatAC-^tAOOOtAeooi— tACii-eoaat-iwNHi 
0'»rHHi©rH5l©t'-OOH<H«»AI»tOrH-t<aQOOrHNt-rHP-Hitnf»HirH(N»AOO 
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1. Aberdeen 
*. Argyll . 

4. Ayr 

A Banff 

5. Berwick. 

6. Bute 

7. Caithness 

8. Clackmannan 

9. Dumbarton 

10. Dumfries 

11. Bdinborgh 

12. Blgin . 

18. Fife 

14. Forfar 

15. Haddington 

16. InTemess 

17. Kfncardiue 
lA Kinross . 

19. Kirkcndbrigh 

80. Lanark . 

81. Linlithgow 

8A Haim . 

98. Orkney . 

8A Peebles . 

26. Perth . 

26 . Renfrew. 

27. Ross and Croa 

28. Roxburgh 

29. Selkirk . 

80. Shetland 

81. Stirling . 

88. Sutherland 

88 . mgtown 


Indnding Mares kept for breeding. 
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Table No. 7.— Quantity and Value op Corn, Ac., imported into the 
United Kingdom in the undermentioned Years. 

[From Trade and Navigation Beturne.] 


Wheat from— 

Raseia 
Germany . 

Turkey 
Roumania . 

United States . 

Chile . 

Argentine Republic 
British East Indies 
Australia . 

New Zealand 
Canada 

Other countries . 

Total . 

Wheat, meal, and flour, 
from— 

Germany . 

Belgium 

France 

Austria-Hungary 
United States . 
Argentine Republic 
Australia . 

Canada 

Other countries . 

Total . 

Barley . 

Oats 

Peas 

Beans . 

Indian corn or maize 
Indian corn meal . 
Oatmeal . 

OiTals of com and grain , ) 
including rice-meal ) 
Rice, exclusive of rice- 
meal— 

From Brit. East Indies 
From other countries 
Other kinds of grain 1 
and corn / 

Other kinds of mean 
and flour J 

Total of corn, Ac. 


1913. 


Cwt. 

6,011,100 

447,600 

41,000 

38,600 

84,007,944 

765,100 

14,750,200 

18,766,100 

10,126,068 

66,200 

21,787,900 

13,700 


105,878,102 


455.800 

82,100 

801,700 

99,691 

6,157,644 

191,300 

349,076 

4,168,563 

222,280 


11,978,153 

22,439,648 
18,162,663 
1.978,316 
1,540,405 
49,154,953 
491,827 
- 868,877 

4,579,852 


2,532,789 

1,910,135 

1,512,407 

272,711 


Quantities. 

Values. 

1914. 

1916. 

1913. 

1914. 

1915. 

Cwt. 

7,234,827 

977,500 

89,3C0 

843,600 

84,220,166 

60,700 

6,497,760 

10,708,900 

12,118,400 

8,500 

31,457,090 

275,100 

Cwt. 

796,300 

26,000 

41,649,000 

12.162.900 

13.959.900 
184,400 

19,724,800 

178,500 

£ 

1,984,964 

162,038 

11,261 

14,902 

13,953,072 

826,244 

6,137,518 

7,998,552 

4,426,629 

23,210 

8,803,949 

6,774 

£ 

2,825,714 

365,327 

10,205 

134,763 

14,876,510 

21,033 

2,581,389 

4,922,803 

6,159,137 

8,726 

13,717,995 

115,387 

£ 

404,149 

18,755 

26,638,108 

8,613,729 

8,844,968 

97,383 

12,625,064 

116,020 

103,926,748 

88,681 800 

43,849,173 

44,734,079 

57,313,171 

216,707 

37,240 

363,600 

56,255 

6,567,908 

57,800 

248,900 

8,227,038 

295,780 

72,600 

6,740,410 

89,000 

1,800 

3,361,260 

224,100 

241,825 

17,144 

137,803 

74,217 

3,247,428 

78,173 

188,218 

2,261,788 

101,185 

107,547 
15,317 
152,842 
44,339 
8,146,789 
20,618 
130,974 
1,789,383 
141,244 1 

87,771 

5,307,158 

62,990 

1,800 

2,735,137 

180,382 

10,060,223 i 10,489,170 

1 6,317,771 

5.649,048 

8,814,733 

16,044,422 

14,156,715 

983,694 

1,441,559 

39,040,747 

232,469 

609,902 

12,290,485 1 8,077,100 
15,640,100 5,671.957 

1,100,453 1,006,735 

1,142,810 ; 668,189 

48,566,400 13,769,793 
247,396 ' 182,413 

890,481 : 607,761 

6,660,312 

4,674,417 

646,470 

502,928 

11,760,912 

78,895 

502,938 

6,027,857 

8,488,539 

872,907 

534,139 

18,897,373 

112,671 

878,686 

4,890,983 

8,248,301 

1,091,381 

1,081,168 

2,464,106 

3,178.663 

2,238,956 

5,818,565 

4,173,314 

1,283,292 

1,071,228 

1,. 544, 369 
1,081,306 

3,142,624 

2,199,372 

1,013,175 

1,043,485 

630,444 

769,109 

1,447,346 

195,636 

100,768 

181,188 

96,919 

76,444 



84,288,870 

78,582,865 

110,769,868 i 


Table No. 8.— Return of the Average Prices op Wool 
in the Years 1914 and 1915. 


Years. 

Australian. 

South AlKcan. 

English Pleeces. 


Per lb. 

Per lb. 

Per lb. 


t. d. 

1. d. 

f. d. t. d. 

1914 .... 

0 lU 

0 94 

0 124 to 0 164 

1915 .... 

0 111 

0 9i 

0 17i to 0 2li 
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Table No. 9.— Quantities and Values op Corn, Meat, Food Products, and 
Articles affkotino Agriculture, imported into the United Kingdom in the 
Year 1915, with the Correeponding Figures for 1913 and 1914. 


[From Trade and Navigation Retwrns.] 



Quantities. 

Values. 


1913. 

1914. 

191S. 

1913. 

1914. 

1916. 

Animals, Living 

No. 

No. 

No. 

£ 

£ 

£ 

Cattle 

14,743 

2,234 


304,812 

46,295 


Sheep and lambs . 

501 

1,707 

.. 

751 

3,0C0 


Swine 

• • 






Total value 

.. 



305,063 

49,295 


Grain, Flour, &c. 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

Wheat ..... 

105,878,102 

108,926,743 

88,681,800 

43,849,173 

44,734,079 

57,318,171 

Wheat meal and dour . 

11,978,153 

10,060.223 

10,489,170 

6,347,771 

5,649,048 

8,314,788 

Barley 

22,430,248 

16,141,422 

12,290,485 

8,077,100 

5,660,812 

6,027,857 

Oats 

18, 162, C6.3 

14,156,715 

15,640,100 

5,671,957 

4,674,417 

8,488,589 

Peas 

1,978,315 

983,694 

1,100,463 

1,006,735 

646,470 

872,907 

Beans 

1,540,405 

1,441, .559 

1,112,810 

508,189 

602,928 

534,180 

Maise or Indian corn . 

40,154,953 

.39,040,747 

48,666,400 

13,709.793 

11,760,912 

18,897,878 

Maize-meal .... 

491,827 

232,409 

247,396 

182,413 

78,895 

112,671 

Oatmeal .... 

868,877 

600,992 

890,481 

607,761 

502,938 

878,666 

Otthls of corn and irrain,! 
includinij rice-meal / 

4,579,852 

4,890,988 

8,248,301 

1,091,381 

1,081,163 

2,464,100 

Rice, exclusive of rice- 
meal— 







From British Bast Indies 

2,532,789 

3,178,663 

6,818,565 

1,283,292 

1,544,369 

3,142,024 

From other countries 

1,910,13.5 

2,238.956 

4,173,314 

1,071,223 

1,081,306 

2,109,372 

Other kinds of grain & corn 

1,512,407 

1,613,175 

1,943,485 

630,444 

769,109 

1,417,346 

Other kinds of meal and ) 
flour y 

272,711 

195,630 

100,768 

131,138 

06,919 

76,444 

Total value 




84,288,370 

78,582,865 

110,769,868 

Mkat 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

Beef, salted .... 

49,834 

29,811 

68,2.58 

111,070 

65,262 

181,176 

*Beef 

9,203,.310 

8,84 4, .567 

8,610,511 

16,070,833 

19,060,871 

25,870,620 

“Mutton .... 

5,830,290 

5,199 731 

4,780,705 

10,907,992 

11,410,810 

13,986,148 

Bacon 

4,857,890 

6,098,080 

6,523,377 

17,428,881 

18,225,668 

25,441,460 

Hams 

854,995 

838,830 

1,485,191 

3,068,251 

3,063,078 

6,296,689 

Pork, salted (not bacon or ) 
hams) j 

240,597 

261,141 

106,974 

297,186 

302,477 

216,161 

“Fork 

494,264 

861,203 

209,805 

1,868,860 

2,360,722 

796,409 

“Meat, unenuraerated . 
ti II salted . 

728,320 

104,1.38 

813,757 

139,534 

764,234 

102,833 

1,429,997 

138,409 

1,603,934 

180,829 

1,796,161 

168,946 

Meat, preserved, otherwise ) 
than by salting | 

889,005 

99.5,211 

! 2,087,651 

3,707,064 

6,112,291 

11,652,462 

“Rabbits (dead) . . . 

625,678 

505,925 

603,669 

781,376 

747,843 

914,367 

Total of dead meat 

23,778,230 

23,687,820 

25,312,6^ 1 

1 55,809,358 

62,222,086 

86,263,499 

Dairy Pboduci:— 

Cwt. 

Cwt. 

Cwt. 

£ 

£ i 

£ 

Batter 

4,189,028 

8,984,204 

3,855,895 

24,083,658 

24,014,276 

27,035,703 

Margarine .... 

1,618,297 

1,629,219 

2,052,183 

3,917,701 

8,977,861 

5,751,263 

Cheese 

2,297,840 

2,433,864 

2,726,942 

7,086,089 

7,966,162 

11,118,869 

Total . 

7,964,665 

7,947,m 

1 8,68^20^ 

35,036,898 

36,957,799 

48,900,886 


* Fresh, Chilled, ind Frarcn, 
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Table No. 9 — Continued, 



Quantities. 

Values. 



1913. 

1914. 

1916. 

1913. 

1914. 

1916. 





£ 

£ 

£ 

PouLTBT (alive or dead) . 

.. 


.. 

992,463 

798,961 

655,398 

Qamb (alive or dead) 




119,527 

144,765 

82,453 

Gt. Hunds. 

Qt. Hunds. 

Gt. Hunds. 




Egos 

21,579,060 

17,904,805 

10,247,960 

9,590,602 

8,652,800 

6,122,970 

Total value 




10,702,592 

9,596,626 

6,810,816 

Fruit, Vegbtablbs, Ac. 

Apples 

Cwt. 

Cwt. 

Cwt. 

& 

£ 

£ 

3,257,419 

2,929,649 

8,343,629 

2,230,370 

2,040,824 

2,322,249 

Cherries .... 

62,267 

167,966 

27,802 

123,230 

239,468 

49,656 

Plums 

409,877 

207,680 

137,776 

437,306 

289,096 

192,698 

Pears 

718,928 

409,871 

210,587 

650,084 

864,894 

259,045 

Grapes 

582,537 

650,515 

577,700 

740,543 

722,900 

741,622 

Oranges .... 

5,792,631 

5,1(8,049 

6,004,360 

2,476,865 

2,323,235 

2,685,344 

Lemons .... 

086,650 

830,352 

775,863 

477,222 

494,491 

472,645 

(Jnennraeratcd 

355,195 

248,295 

184,745 

325,101 

253,466 

219,489 


Bushels. 

Bushel.s. 

Bushels. 




Onions 

9,105,164 

7,513,513 

7,472,440 

1,085,053 

1,480,773 

1,789,080 


Cwt. 

Cwt. 

Cwt. 




Potatoes .... 

9,427,816 

3,332,164 

2,110,187 

2,689,038 

1,535,515 

1,169,617 

Vegetables, unenumerated ) 
(raw) ; 




619,340 

475,714 

818,382 

Hops .... 

262,184 

97,300 

200, .337 

1,75.3,003 

558,741 

798,812 

Total value 




13,357,165 

10,78.5,112 

10,968,889 

Other Articles:— 

Cwt. 

Cwt. 

Cwt. 

£ 

£ 

£ 

Lard 

2,01)5,860 

1,765,107 

2,21(',436 

5,662,462 

4,750,943 

5,783,260 

Wool, sheep and lambs' 

Lb. 

Lb. 

Lh. 




800,680,815 

711,618,116 

926,6^0,036 

34,226,103 

31,212,739 

42,027,851 

Wood and timber— 

Loads. 

Loads. 

Loads. 




Hewn (pit-props or pit- ) 
wood) ) 

3,451,328 

2,476,854 

2,1(>8,391 

4,445,066 

3,259,346 

4, 786, £01 

Sawn or split, planed or 1 
dressed j 

6,036,607 

4,625,249 

4,616,376 

21,034,635 

14.952,951 

21,947,2S3 

Staves 

182,128 

93,439 

110,763 

],0i0,C4S 

556,060, 

717, 3e8 


Tons. 

Tons. 

Tons. 




Oilseed-cake (not sweetened) 

406,700 

329,431 

425,113 

2,639,892 

1,988,839 

3,278,189 

Seeds— 

Cwt. 

Cwt. 

Cwt. 




Clover and grass 

260,751 

175,905 

260,375 

62.3,769 

410,737 

707,293 

Cotton .... 

Tons. 

Tons. 

Tons. 



615,332 

639,572 

494,505 

4,648,617 

4,420,307 

4,122,193 

Flax or linseed 

Qrs. 

3,274,062 

Qrs. 

2,451,778 

Qrs. 

2,126,109 

7,195,809 

5,723,840 

5,578,622 

Rape 

266,560 

300,241 

192,836 

531,725 

622,927 

464,2i0 

Soya beans .... 

Tons. 

Tons. 

-Tons. 




76,462 

71,161 

175, 1?6 

686,747 

59.3,190 

1,461,625 

Bones (whether burnt or not) 

40,685 

34,404 

27,761 

219,637 

186,001 

179,815 

Guano 

25,648 

89,285 

26,720 

149,189 

232,086 

182,015 

Basic slag .... 

61,133 

16,672 


102,114 

81,819 


Nitrate of soda (cubic nitre) 

140,926 

171,910 

132,158 

1,490,669 

1,721,138 

1,505,085 

Pliosphate of lime and rock \ 
phosphate / 

539,010 

602,242 

374,689 

874,166 

970,387 

704,749 

Centals. 

Centals. 

Centals. 




Cotton, raw of 100 lb. 

21,742,996 

18,641,833 

26,476,542 

70,570,647 

55,850,626 

64,672,649 

Hemp 

Tons. 

Tons. 

Tons. 



146,278 

117,085 

145,647 

4,850,229 

3,486,684 

4,814,432 

PlRX 

102,458 

87,126 

84,806 

4,771,219 

4,148,120 

5,952,387 

Hides untannod— 

Cwt. 

Cwt. 

Cwt. 




Dry 

622,689 

639,208 

734,805 

2,688,467 

2,976,458 

8,508,960 

Wet 

£31,328 

768,287 

1,077,089 

8,169,832 

2,985,281 

4,976,frri 

Petroleum .... 

Gallons. 

Gallons. 

Gallons. 




488,106,068 

640,712,631 

595,168,604 

10,866,806 

12,756,207 

18,878,481 
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Table No. 10.— Quantity and Value of Dead Meat imported into the 
United Kingdom in the undermentioned Years. 



1 Quantities. 

1 Valnei. | 


1913. 

1914, 

1915. 

1913. 

1914. 

1915. 

Bacon, from— 

Denmark . 

United States . 
Canada 

Other countries . 

Owt. 

2,834,045 

1,803,371 

243,522 

470,0.52 

Cwt. 
2,714,807 
1,522,958 
342,286 
518 029 

Cwt. 

2,063,221 

3,529,599 

864,186 

60,372 

£ 

8,865,670 
6, 122, .320 
863,139 
1,577,7.52 

£ 

9,986,454 

5,357,458 

1,224,462 

1,707,194 

£ 

9,128,847 

12.762,834 

8,824,611 

236,268 

Total 

B»r (salted), from— 
United States . 

Other countries . 

4,857,890 

5,098,080 

6,523,377 

17,428,881 

18,225,668 

26,441,460 

46,528 

3.300 

29.397 

444 

64,038 

4,220 

102,269 

8,801 

64,241 

1,021 

168,063 

13,113 

Total . 

49,834 

29,841 

68,258 

111,070 

65,262 

181,176 

(fresh and rofrfger 
ated)— 

United Stales . 
Uiuguay . 

Argentine Republic . 
Australia . 

New Zealand 

Denmark . 

Other countries . 

1,462 

429,360 

7,171,875 

1,347,404 

214,108 

.304 

8,677 

87,589 

729,779 

5,993,120 

1,551,001 

470,680 

1,343 

6,019 

1,001,351 

863,013 

5,096,461 

1,245,762 

735,220 

354 

167,714 

3,119 

706,816 

12,815,102 

2,138,951 

393,429 

91:’ 

17,».04 

246,909 
1,4C9,766 
14,034,530 
3,247,323 
94 i, 159 
4,487 
12.807 

.3,227,869 

1,042,043 

15,804,661 

3,596,434 

I', 170,021 
1,076 
5*21,817 

Total 

9,203,310 

8,844,5b7 

8,610,511 

16,070,833 

19,960,371 

25,870,620 

Hams, from — 

United States . 
Canada 

Other countries . 

760,507 

90,082 

4,340 

774,806 

68.985 

5,040 

1,364,004 

120,719 

468 

2,716,004 

336,695 

15,652 

2,827,860 

217,814 

17,914 

4,859,895 

484,485 

2,309 

Total 

854,995 

838,830 

1,485,191 

3,068,251 

8,063,078 

5,296,680 

*M«at (unenumerated, 
fresh and refriger- 
ated), from— 
Netherlands 

United States . 
Argentine Republic . 
Other countries . 

208,971 

84,111 

814,727 

224,058 

276,791 

66,978 

298,487 

311,03.5 

150,023 

164,306 

246,4.56 

3 6,282 

609,865 

201,157 

4.5.5,561 

401,823 

656,525 

182,766 

611,169 

523,858 

856,058 

420,026 

622,832 

661,196 

Total . . 

832,467 

95.1,291 

877,067- 

1,568,406 

1,874,313 

1,900,107 

Mrat, preserved other- 
wise than by salting— 
Beef .... 
Mutton 

Other sorts 

647,938 
80,22 i 
154,844 

803,402 

61,274 

130,5.35 

1,769,962 

60,245 

207,444 

2,692,443 

204,034 

810,577 

4,239,570 

183,370 

880,851 

10,815,653 

244,200 

1,092,609 

Total . 

889,005 

99,5,211 

2,037,651 

3,707,064 

6,112.291 

11,652,462 

♦Mutton (fresh and re- 
frigerated)— 
Netherlands 

Uruguay . 

Argentine Republic . 
Australia . 

Now Zealand 

Other countries . 

128,048 

1,012,347 

1,065,859 

2,200,525 

163.528 

14.8,045 

35,160 

1,14.5,588 

1,826,0.55 

2,377,334 

167,554 

48,838 
39,107 
781,736 
1,277,339 
2,422,806 
160,880 

812,281 
288,793 
1,908,255 
3,128,4.39 
4,96.5,810 
_ 804,914 

387,336 
64,760 
2,390,810 
2,800,707 
5,435,128 
K.3 1,680 

128,413 

99,498 

2,093,923 

8,454,722 

7,669,946 

489,647 

Total 

Pork (salted, not Bacon 
or Hams), from — 
Denmark . 

United States . 

Other countries . 

5,330,290 

5.199,781 

4 ', 730^706 

10,907,992 

11,410,310 

13,936,148 

187,527 

42,266 

10,804 

211,941 

86,795 

12,405 

87,340 

66,244 

3,390 

179,926 
100,354 
16,855 

185,986 

92,472 

24,019 

86,066 

169,687 

9,468 

Totol 

240.697 

261,141 

106,974 

297,135 

302,477 

215,161 

♦Pork (fresh and refrig- 
erated)— 

Netherlands 

Belgium 

United States . 

Other countries . 

460,022 

8.646 

12,019 

18.677 

817,736 

11,425 

4,611 

27,531 

137,692 

86,628 

44,985 

1,268,674 

24,806 

34,192 

40,688 

2,232,664 

82,651 

13,167 

82,250 

869,812 

288.624 

147,578 

Total 

494,264 

861,208 

269,305 

1,368,860 

2,360,722 

795,409 

♦Rabbits (dead), from— 
Belginm . 

Australia . 

New Zealand . 

Other countries . 

81,078 

419,076 

62,88.3 

12,546 

15.838 
391,371 

84,877 

13.839 

606,790 

88,188 

8,731 

87,086 

670,960 

85,000 

88,340 

48,881 

589,064 

124,882 

39,816 

764,624 

188,902 

25,941 

ToUl . 

625,578 

505,925 

b03,6&9 

781,876 

747,048 

914,867 

Total of dead meat 

23,278,280 

23,587,820 

25,812,698 

65,309,868 

02,222,086 

86,268,499 


* In the OfBcitl Returns ftrom 19O0> the Imports are shown separately as *' Fresh,** "Chilled,," aoA 
“Irosen." 
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TablbNo. II.—Quantitibs and Values of Butter, Margarine, Cheese, and 
Eggs imported into the United Kingdom in each Year from 1913 to 1916 
inclusive. 

[From Trade and Navigation Returns,] 




Quaiititus 


Values. 


1913. 

1914. 

1916. 

1913. 

191A 

1915. 

Bottkb from— 

Cwt. 

Cwt 

Cwt. 

£ 

£ 

£ 

Russia . 

751,411 

616,380 

1,017,507 

3.831,366 

3,382,411 

6,371,012 

Sweden . 

332,331 

270,138 

129, .505 

2,047,634 

1,647,675 

980,437 

Denmark 

1,706,759 

1,749,072 

1.327,100 

10,657,689 

11,038,637 

10,221,398 

Netherlands . 

153,172 

183,199 

44,622 

921,738 

1,144,181 

314,254 

France . 

248,679 

273,819 

352,090 

1,505,442 

1,674,155 

2,275,676 

United States . 

164 

7,844 

77,130 

947 

39,372 

529,200 

Argentine Re- 
public . 

72,418 

55.704 

82,947 

394,529 

325,450 

569,052 

Victoria . 

275,519 

204,716 

106,024 

1,506,399 

1.174,663 

748,484 

New S. Wales 

165,936 

122,528 

158,222 

838,366 

701,283 

1,078,074 

Queensland . 

158,914 

106,694 

107,421 

833 105 

574,883 

724,473 

New Zealand . 

251,663 

357,920 

374,898 

1,351.285 

2,100,958 

2,693,808 

Canada . . 

813 

3,128 

24,401 

4,522 

18,496 

167,442 

Other countries 

33,316 

32,262 

.53 .525 

100,736 

193,212 

362,393 

Total . 

4,139,028 

3,031,201 

3 ^55,395 

24,083,658 

24,014,276 

27,035,703 

Maroarinb 







from— 

Cwt. 

Cwt. 

C'^t 

£ 

£ 

£ 

Netherlands . 

1,483,417 

1,502,576 

2,024, It''' 

3,810, J09 

3,896,375 

5,666,146 

Franco . . 

19,299 

13 339 

17,537 

71 20:5 

50,037 

60,623 

Othei countries 

15,531 

13,254 

10,177 

3.5,097 

30,949 

24,484 

Total . 

1,518,297 

1,529,219 

2,052,183 

3,917,701 

3,977,361 

5,751,253 

Chebsb from— 

Cwt. 

I’wt 

Cwt. 

£ 

£ 

£ 

Netherlands . 

291,895 

319,124 

129,105 

760,089 

921,311 

438,235 

Italy 

101,794 

97,932 

76,917 

343,838 

328.538 

297,612 

United States . 

22,449 

31,390 

4.59,793 

67,217 

104,925 

1,892,816 

Australia 

7.933 

18,157 

20,948 

24,668 

57,584 

93,498 

New Zealand . 

647,182 

742,419 

709 326 

1,685.472 

2,432,117 

3,081,^65 

Canada . 

1,293,768 

1,167,778 

1,315177 

4,038,627 

4,025,950 

.5,211,789 

Other countries 

32,319 

27,064 

16,676 

115,228 

95,737 

68,454 

Totel . 

2,297,340 

2,433,861 

2,726,942 

7,035,039 

7,966,162 

11,113,869 


Great 

Great 

Great 




Egos £rom— 

Hundreds. 

Hundreds. 

Hundreds. 


£ 

£ 

Russia . 

11,453,277 

6,870,827 

3,074,156 

4,745,229 

2,914,085 

1,748,822 

Denmark 

4,264,943 

4,316,900 

2,657,835 

, 2,296.843 

2,546,979 

1,863,527 

Germany 

613,740 

406,894 


215,816 

176,289 


Netherlands . 

977,850 

1,192,286 

874,013 

490,717 

603,323 

635,856 

France . 

702,281 

632,741 

1,970 

326,102 

328,821 

658 

Italy 

846,789 

874,193 

4,768 

420,914 

431,830 

8,455 

Austria- 







Hungary . 

883,661 

911,674 


375 943 

376,637 


Other countries 

1,938,919 

2,701,290 

8,635,218 

719,038 

1,274,936 

1,870,662 

Total 

21,579,950 

17,904,806 

10,247,960 

9,690,602 

8,652,800 

6,122,970 
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Table No. 12.— Number of Live Stock in 1912, 1913, and 1914, 
returned as entering the Markets at the Places scheduled under 
the Markets and Fairs (Weighing of Cattle) Act, 1891. 

[From Agricultural Statistics^ 1914.] 



Cattle. 

Shkbp. 

Swine. 


1912. 

1913. 

1914 

1912. 

1913. 

1914. 

1912. 

1913. 

1914. 

Aberdeen . 

67,165 

73,570 

74,721 

226,718 

196,601 

208,063 

13,724 

12,071 

13,200 

Dundee . 

14,427 

18,129 

16,033 

29,451 

30,726 

27,246 

4,371 

8,664 

3,813 

Edinburgh 

57,509 

70,742 

03,742 

226,927 

230,135 

217,528 

7,647 

6,848 

7,006 

Stirling . 

02,789 

73,144 

59,364 

265,135 

230,064 

246,610 

5,068 

3,789 

4,200 

Glasgow . 

49,213 

77,472 

66,957 

362,153 

376,147 

860,648 

6,974 

4,559 

4,887 

Perth . . 

86,648 

120,600 1 

( 

98,045 

499,850 

441,928 

' 403,741 

14,940 

12,039 

11,635 


337,761 

439,603 1 

378,862 

1,000,734 

1,. 506, 401 

1,472,836 

52,724 

I 42,970 

44,801 


Table No. 13.— Average Prices of Fat- Cattle per Cwt. (Live 
Weight) at the undermentioned Places in each Year from 1907 
to 1914, together with the average Prices for Scotland, England, 
and Great Britain, compiled from the Returns received under the 
Markets and Fairs (Weighing of Cattle) Act, 1891. 



1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 


g . 

d . 

8 . 

d . 

8 , 

d . 

8 . 

d . 

8 . 

d . 

8 . 

d . 

<f. d . 

8 . d . 

Aberdeen . 

32 

8 

33 

6 

34 

5 

35 

10 

34 

7 

3S 

9 

88 4 

39 0 

Dundee 

82 

8 

S3 

5 

34 

0 

35 

8 

34 

0 

38 

1 

37 0 

37 9 

Edinburgh 

35 

1 

86 

5 

37 

2 

88 

7 

86 10 

41 

2 

39 10 

40 7 

Glasgow . 

S3 

1 

34 

3 

34 10 

36 

2 

35 

1 

39 

7 

88 9 

89 10 

Perth 

35 

8 

87 

0 

37 11 

40 

8 

37 10 

42 

2 

40 7 

41 S 

Scotland . 

83 

9 

8« 

8 

35 

6 

37 

2 

35 

8 

40 

0 

88 11 

39 8 

England . 

3$ 

6 

84 

2 

84 

8 

36 

0 1 

35 

0 

37 

0 

38 11 

39 8 

Great Britain 

83 

8 

84 

7 

85 

4 

86 11 

35 

6 

89 

6 

38 11 

89 8 
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Table No. 14 . — Number and Value of Live CA^rLE, Sheep, and 
Swine imported into the United Kingdom in the undermentioned 
Veara. [From Trade and Navigation Returns,] 



Number. 

Value. 


1913. 

1914. 

1916. 

1913. 

1914. 

1916. 

Cattlk, from— 




£ 

£ 

£ 

Channel Islands . 

2,895 

2,174 


66,075 

42,027 


Canada .... 

1,756 


86,212 



United States 

10,093 



213,025 



Argentine Republic 

Other countries . 

“60 



4,268 


Total . 

14,743 

2,234 


304,312 

40,205 


Sheep and Lambs, from— 







Canada .... 
United States 

Argentine Republic 

Other countries 

501 

i,707 


751 

3,000 


Total . 

601 

r,7^ 


751 

3,000 


Swine (not separately ) 







enumerated) j 


** 





Total Value of Aki-\ 
MALs Living j 

i 



305,063 

49,205 



Table No. 15.— Number of Horses, Cattle, Sheep, and Pigs imported 
into Great Britain from Ireland in each of the Years 1909-1915. 



1909. 

234 

13,728 

15,273 

29,236 

1910. 

1911. 

1912. 

1913. 

1914. 

1916. 1 

1 

Horses 

Stallions . 
Mares 

Geldings . 

Total . 

Cattle : Oxen, Bulls, 
and Cows ;— 

Fat . . . 

Store . 

Other cattle 
Calves 

Total . 

Sheep :— 

Sheep . 

Lambs 

Total . 

Pigs:— 

Fat . . . 

Store . 

Total . 

277 

16,580 

16,945 

228 

15,283 

16,067 

287 

17,010 

17,414 

34,711 

265 

17,914 

18,312 

188 

15,227 

16,338 

1 

1 

276 ; 
7,729 
9,806 

31,802 

31,678 

36,491 

30,753 

17,811 

265,952 

606,312 

13,377 

52,785 

259,415 

545,891 

12,324 

62,800 

269,527 

390,041 

8,789 

26,471 

836,559 

193,922 

8,851 

^767 

354,734 

692,228 

8,152 

58,045 

455,444 

448,703 

6,096 

84,835 

363,272 

440,995 

9,459 

27,009 

'837,426 

867,930 

694,828 

655,099 

1,108,159 

944,578 

840,735 

430,839 

440,019 

347,784 

_M1,66^ 

806,124 ! 
848,078 

828,028 

m,m 

819,284 

836,416 

256,607 

280,932 

229,896 

259,495 

87o7868 

729,841 

654,197 

618,669 

666, 700’ 

537,639 

489,891 

316,891 

10,287 

801,676 

22,479 

823,674 

18,766 

253,165 

12,076 

187,422 
12,874 1 

146,458 

1,464 

171,963 

_7^S 

827,128 

824,055 

842,840 

265,241 

200,296 

147,922 

179,056 
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EDINBURGH CORN -MARKET GRAIN TABLES for Wheat, 
Barlst, Oats, and Beans, showing the Quantity offered for Sale, 
the Quantity Sold, the Highest, Lowest, and Average Prices ; also 
the Bushel-weights of the Highest and Lowest Prices of each kind 
of Grain for every Market-day, likewise the Results for every Month, 
and the iinal Result for the year 1915. 


WHEAT. 








Table of BusbeL 

Daio. 

Quantity 
offered 
fur Sale. 

Quantity 

Sold. 

Higheai 

Lowest 

Average 

weights for 

Price. 

Price. 

Price. 

Highest 

Lowest 







Price. 

Price. 

1915 

Jan. 

Imp. qr. 

Imp. qr. 

8. d. 

8. d. 

8. d. 

lb. lb. 

lb. lb. 

6 

494 

494 

51 6 

49 0 

49 10 

68 

62 63 

13 

643 

443 

62 0 

60 0 

62 0 

63 

62 

20 

1,153 

958 

53 6 

62 6 

58 0 

68 

68 

27 

1,176 

1,066 

64 6 

53 0 

63 11 

68 

03 


3,466 

2,961 

53 6 

61 2 

62 8 



Pel). 








3 

907 

636 

58 0 

54 0 

56 9 

68 

63 

10 

940 

816 

69 0 

57 0 

58 1 

63 

63 

17 

397 

317 

60 0 

64 0 

58 6 

63 

58^ 

24 

1,073 

983 

69 0 

57 0 

57 9 

63 

63 


8.317 

2,751 

68 11 

56 7 

67 8 



March 








3 

959 

514 

67 0 

48 0 

56 6 

68 

61 

10 

1,330 

1,071 

66 0 

53 9 

-64 10 

63 

03 

17 

428 

258 

66 8 

54 0 

65 8 

63 

63 

24 

770 

605 

56 0 

53 6 

65 1 

63 

63 

31 

430 

310 

66 6 

61 0 

55 6 

63 

62 


8,923 

2,758 

56 4 

53 2 

55 1 



April 

7 

412 

247 

56 0 

64 0 

54 10 

62 63 

63 

14 

198 

198 

66 6 

54 6 

66 9 

63 

68 

21 

295 

295 

68 6 

56 0 

67 10 

63 

62 

28 

284 

229 

60 6 

69 0 

69 11 

63 

63 


1,189 

969 

67 9 

65 6 

57 1 



May 








5 

882 

622 

62 0 

50 6 

61 0 

63 

63 

12 

563 

548 

63 0 

61 0 

02 4 

G3 

63 

19 

8-n 

586 

63 6 

68 0 

62 5 

63 

63 

26 

1,209 

712 

62 6 

61 6 

62 4 

63 

63 


3,546 

2,468 

62 6 

60 8 

62 0 



June 








2 

929 

675 

60 6 

69 0 

69 11 

03 

68 

9 

1,596 

1,588 

66 0 

63 C 

54 6 

68 

63 

16 

461 

418 

62 0 

48 0 

49 6 

63 

63 

23 

237 

116 

47 0 

42 6 

46 6 

63 

63 

80 

139 

189 

50 0 

49 0 

49 6 

63 

63 


3,352 

2,836 

54 4 

51 11 

64 S 



July 








7 

108 

103 

62 6 


52 6 

68 

, . 

14 

233 

238 

55 0 

52 ‘o 

54 8 

63 

61 

21 

291 

296 

66 0 

53 0 

64 11 

68 

63 

28 

196 

72 

56 6 

56 0 

66 8 

68 

68 


827 

704 

54 8 

58 6 

54 6 
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Wheat — corUinuedm 







i' 


Table of Bushel- 

Date. 

[Quantity 
offered 
for Sale. 

Quantity 

Highest 

Lowest 

Average 

weights for 

Sold. 

Price. 

Price. 

Price. 

Highest 

Lowest 








Price. 

Price. 

1915 

Aur. 

4 

Imp. qr. 

Imp. qr. 

8. d. 

8. d. 

8 . d. 

lb. lb. 

lb. lb. 

650 

500 

57 0 

52 

G 

56 3 

63 

63 

11 

274 

140 

57 0 

56 

0 

56 3 

63 

63 

18 

490 

180 

56 0 

54 

0 

55 4 

63 

63 

25 

198 

148 

55 0 

54 

6 

54 10 

63 

63 


1,012 

1,058 

55 10 

55 

0 

55 11 



Sept. 






62 0 



1 

96 

96 

52 0 



63 


8 

40 

40 

51 0 



51 0 

63 


15 

330 

16J 

46 8 

38 

0 

44 3 

62 

60 

22 

155 

155 

46 0 

34 

8 

43 1 

63 

58i 

29 

190 

90 

44 6 

43 

0 

43 11 

61 

62 


811 

541 

48 9 

39 

1 

45 8 



Oct. 









6 

552 

570 

50 0 

41 

3 

45 2 

6.3 

OCi 

13 

202 

l!»J 

48 9 

40 

0 

46 2 

62 


20 

273 

1<JJ 

56 0 

47 

0 

60 6 

63 

62 

27 

421 

8;o 

56 0 

49 

3 

62 9 

63 

61 


1,448 

1,124 

52 10 

44 

0 

48 9 



Nov. 









3 

382 

212 

62 6 

45 

6 

53 5 

63 

601 

10 

735 

650 

62 6 

49 

6 

54 0 

63 

62 

17 

497 

403 

60 0 

48 

9 

54 9 

63 

60} 

24 

778 

605 

66 0 

54 

6 

55 2 

63 

63 


2,892 

1,870 

66 9 * 

62 

1 

54 6 



Dec. 









1 

775 

775 

55 6 

53 

0 

54 5 

63 

61 

8 

320 

320 

67 0 

54 

0 

55 6 

63 

63 

15 

277 

212 

56 6 

53 

0 

54 11 

63 

62} 

22 

586 

418 

57 0 

51 

0 

55 11 

63 

61 

29 

614 

334 

57 6 

55 

0 

56 8 

63 

59} 61 


2,572 

2,059 

56 10 

53 

6 

55 4 



Result 1 









for V 

28,454 

22,099 

65 10 

53 

1 

55 8 



year ) 



1 






BARLEY, 

1915 









Jan. 









0 


723 

34 6 

33 

6 

34 4 

56 


13 

7U 

646 

86 6 

84 

0 

35 2 

56 

55 56 



816 


84 

6 

86 1 

56 

55 

27 

900 

267 

88 0 

34 

0 

37 6 

56 

56 


8,523 

2,452 

35 6 

83 11 

85 6 



Feb. 









8 

681 


87 9 

86 

6 

87 2 


54 

10 

1,067 

503 

89 0 

86 

0 

87 9 

56 

55} 56 

17 

933 

678 

41 6 

86 

0 

37 0 

68 

56 

24 

941 

in 

41 6 

85 

9 

87 0 

68 

55} 


8,622 

1,612 

89 1 

85 

7 

87 8 
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B^rIiBT — eontinwd. 











Table of Bushel- 

Date. 

Quantity 
offered 
for Sale. 

Quantity 

Sold. 

Higheat 

Lowest 

Average 

weights for 

Price. 

Price. 

Price. 

Highest 

Lowest 










Price. 

Price. 

1915 

March 

Imp. qr. 

Imp. qr. 

s. 

d. 

8. 

d. 

8. 

d. 

lb. lb. 

lb. lb. 

3 

1,161 

204 

37 

0 

35 

6 

36 

8 

56 

56 

10 

1,042 

473 

85 

6 

82 

0 

38 

11 

56 

66 

17 

613 

274 

36 

0 

81 

0 

32 

5 

56 

66 

24 

469 

454 

85 

0 

82 

0 

S3 10 

56 

56 

81 

397 

227 

88 

0 

SO 

0 

32 

5 

56 

66 


3,582 

1,6.32 

85 

0 

82 

1 

33 

0 



April 











7 

136 

136 

33 

6 

82 

0 

33 

2 

66 

65 

14 

15r, 

105 

33 

0 

81 

9 

32 

5 

56 66 

66 

21 

1.66 

30 

34 

G 



34 

6 

56 

56 

28 

167 











604 

271 

33 

6 

31 

10 

33 

0 



May 











6 

618 










12 

619 

435 

88 

3 

37 

0 

SS 

2 

66 

66 

19 

405 

75 

38 

6 

37 

6 

3S 

0 

56 

50 

26 

601 

533 

39 

6 

38 

0 

38 

6 

56 

60 


2,043 

1,043 

38 

5 

87 10 

38 

4 



June 











2 

178 

100 

88 

0 


. 

38 

0 

66 

.. 

9 

357 

227 

88 

0 

37 

0 

87 

n 

61 

60 

16 

447 

48 

37 

0 



87 

0 

66 


23 

94 

94 

80 

0 



36 

0 

60 


30 

195 

46 

36 

0 



36 

0 

66 



1,271 

614 

37 

4 

87 

0 

37 

4 



July 











14 










i; 

21 











28 









.. 










Aug. 











4 

62 

12 

40 

0 


, 

40 

0 

56 


11 





. 






18 











25 








. 


•• 


62 

12 

40 

0 


40 

0 



Sept. 











1 

30 

SO 

42 

6 



42 

6 

66 


S 

392 

292 

42 

0 

88 

6 

40 

7 

56 ' 

66 

15 

727 

690 

44 

0 

40 

0 

41 

6 

66 

55 66 

22 

893 

803 

44 

0 

42 

0 

43 

6 

66 

66 

29 

751 

751 

45 

0 

40 

0 


65 56 

66 


2,293 

2,166 

44 

2 

40 

0 

42 

7 



• Oct. 

6 

1,167 

1,160 

47 

6 

42 

0 

45 

1 

66 

54 56 

13 

647 

647 

49 

0 

43 

6 

46 10 

56 

54 

20 

482 

482 

52 

0 

46 

0 

49 

2 

56 

56 

27 

881 

678 

. 62 

0 

49 

0 

60 10 

56 

55 


8,177 

2,957 

50 

8 

45 

0 

47 

6 
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Barley — emUinued, 


Dftte. 

Quantity 
offered 
for Sale. 

Quantity 

Sold. 

Highest 

Price. 

Lowest 

Price. 

Average 

Price. 

Table of Bushel- 
weights for 

Highest 

Price. 

Lowest 

Price. 

1915 

Nov. 

Imp. qr. 

Imp. qr. 

B. d. 

a. d. 

\ 

§, d. 

lb. lb. 

lb. lb. 

8 

1,068 

844 

52 0 


50 3 

56 

56 

10 

601 

601 

52 8 

48 6 

51 6 

1 56 

55 

17 

460 

450 

54 0 

49 0 

52 4 

56 

56 

24 

446 

423 

55 6 

52 6 

54 2 

56 

66 


2,566 

2,818 

53 0 

49 5 

61 10 


1 

Dec. 








1 

558 

412 

55 0 

53 0 


56 

56 

8 

162 

117 

55 0 

64 6 

54 11 

56 

56 

15 

234 

166 

55 0 


54 8 

56 

55 

22 

240 

240 

56 0 

53 6 

54 11 

56 

56 

29 

193 

186 

66 6 

55 0 1 

56 0 

56 

56 


1,381 

1,071 

lO 

63 7 

54 8 



Result^ 








for y 

24,123 

16,047 

41 7 

39 8 

42 6 



year j 






i 



OATS. 


1916 













Jan. 

6 

1,229 

813 

31 

0 

27 

0 

29 

6 


44J 


41 

13 

1,303 

964 

32 

0 


0 

80 

4 


444 


42 

20 

1,140 

423 

82 

6 

SO 


31 

2 


444 

42 

434 

27 

1,125 

672 

86 

0 

29 

6 

31 

1 


44i 

42 

444 


4,797 

2,872 

82 

2 

29 

4 

30 

5 





Fob. 

3 

1,116 

608 

38 

9 

80 

6 

82 

8 




42 

10 

828 

477 

34 

8 

31 

6 

32 

0 




42 

17 

1,334 

1,034 

35 

0 

31 

0 

32 

8 


444 

41 

42 

24 

1,717 

717 

85 

9 

81 

6 

32 

9 


44} 


42 


4,995 

2,836 

34 

8 

31 

2 

32 

7 





March 













3 

1,986 

646 

84 

6 

30 

6 

82 

0 


444 


42 

10 

1,949 

851 

36 

6 

80 

0 

81 

6 


44} 


42 

17 

1,429 

620 

33 

0 

29 

6 

31 

1 

48 

444 


42 

24 

1,061 

753 

S3 

0 

29 

9 

81 

8 

42 

45 


42 

31 

034 ! 

155 

34 

0 

SO 

6 

31 

8 


444 


42 


7,308 

2,525 

33 

9 

30 


81 

5 





April 

7 

544 

230 

32 

0 

80 


81 

4 

42 

441 


42 

14 

590 

187 

85 

0 

81 


88 



44} 


42 

21 

466 

346 

85 

6 

82 

tfl 

S3 

8 


444 


42 

28 

607 

320 

86 

0 

83 

[■ 

84 10 


44} 

42 

44} 


2,207 

1,083 

84 10 

81 10 

88 

4 





May 

5 

735 

367 

88 

0 

m 

m 

85 

2 


474 


42 

12 

658 

480 

87 

9 

Kl 


85 

4 




42 

19 

553 

84 

38 

0 


tfl 

87 

8 


44} 


42 


670 

565 

39 

0 


m 

86 10 


44} 


42 


2,611 

1,446 

88 

1 


i 

36 

B 






VOL. XXVIII. 


S 
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Oats — eorUinueti, 








Table of Bushel- 

Date. 

Quantity 
offered 
for Sale. 

Quantity 

Sold. 

Highest 

Price. 

Lowest 

Average 

Price. 

weights for 

Price. 

Highest 1 

Lowest 







Price. 


Price. 

1916 

June 

Imp. qr. 

Imp. qr. 

s. d. 

1. d. 

«. d. 

lb. lb. 


lb. lb. 

2 

681 

291 

S8 6 

85 0 

86 11 

444 


42 

9 

1,216 

528 

87 6 

84 0 

85 8 

44 44] 


48 

16 

1,286 

885 


82 0 

S3 4 

44 


42 

2S 

1,225 

559 

36 3 

81 0 

82 8 

44j 


42 


676 

413 

34 6 

32 0 

82 8 

44] 


42 



2,176 

36 9 

32 10 

34 0 




July 

7 

568 

178 

84 3 

82 6 

33 8 

4U 

42 

14 

C51 

60 


31 9 

82 1 

42 


42 

21 

S13 

246 

34 6 

82 0 

82 6 

44 


42 

28 

455 

343 

35 6 

30 6 

88 2 

44^ 

42 


1,987 

827 

34 5 

32 0 

82 11 




Aug. 








42 

4 

721 

435 


33 0 

84 9 

44 


11 

510 


33 0 

83 3 

33 5 

42 


42 

18 

798 

888 

86 6 

32 0 

83 11 

444 

42 

25 

812 

185 

35 6 

33 0 

S3 10 

444 

42 


2,841 


86 0 

82 9 

84 2 




Sept. 






44J 


42 

1 


058 

85 0 

29 0 

31 4 


8 

1,833 

888 

83 0 

27 0 

29 1 

44 


42 43i 

15 

890 

519 

31 0 

26 0 

27 6 

43 


42 

22 

737 

489 

33 0 

25 6 

27 3 

444 

42 

29 

618 

275 

29 6 

28 0 

28 6 

44 ] 

42 


4,094 

2,829 

31 11 

27 3 

28 11 




Oct. 






44j 


41 


454 

254 

31 0 

26 0 

29 2 

r 

13 

403 

403 

32 0 

29 0 

SO 9 

42 44i 

[ 

42 42| 


640 

314 

32 6 

29 0 

31 4 

42 


42 

27 

683 

483 

34 6 

30 9 

32 1 


42 


2,086 

1,454 

32 2 

29 8 

81 0 




Nov. 

3 

887 

632 

84 6 

30 6 

32 1 

42f 43 


41 

10 

1,162 

481 

34 0 

81 0 

32 5 

43 


42 44^ 

17 

1,013 

390 

84 0 

81 6 

32 8 

444 45 


42 

24 

1,668 

652 

83 0 

SO 0 

81 2 

43 4Sj 

\ 

42 


4,730 

2,155 

,33 n 

80 5 

82 0 




Dee. 









1 

1,025 

713 

33 0 

29 0 

80 7 

44 


42 

8 

701 

683 

83 8 

29 0 

81 6 

44 


42 

15 

786 

603 

83 9 

29 6 

32 1 

44 


42 

22 

1,035 

826 

84 0 

80 0 

81 8 

44 


42 

29 

772 

434 

88 6 

31 0 

32 6 

43 44 


42 


4,269 

8,108 

83 6 

80 0 

81 7 




Result ) 
for year I 

47,869 

24,419 

34 8 

SO 11 

81 11 













276 


BEANS. 


Date. 

Quantity 
ofl'ered 
for Sale. 

Quantity 

Sold. 

Higbost 

Price. 

Lowest 

Price. 

Average 

Price. 

Table of 
weigh 

Highest 

Price. 

Bushel- 
ts for 

Lowest 

Price. 

1915 

Jan. 

6 

13 

20 

27 

Imp. qr. 

Imp. qi. 

t. d. 

a. d. 

a. d. 

lb. lb. 

lb. lb. 









Feb. 

3 

10 

17 

24 

3 

•• 

, , 






3 

.. 






March 

3 

10 

17 

24 

31 

35 

40 

76 

45 

46 ‘ 0 


46 0 

65i 



150 

45 

46 0 

.. 

46 0 



April 

7 

14 

21 

28 

80 








30 

.. 






May 

5 

12 

19 

26 
















June 

2 

9 

16 

23 

SO 






• 










July 








14 

21 

28 







•• 



.. 


.. 




Aug. 

4 

11 

18 

25 

•• 

•• 

•• 

•• 







•• 

•• 
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Bkams — eontimied. 


Date. 

Quantity 
offered 
for Sale. 

Quantity 

Sold. 

Highest 

Price. 

1916 

Sept. 

8 

16 

22 

29 

Imp. qr. 

Imp. qr. 

f. d. 





Oct. 

6 




IS 




20 




27 

.. 

.. 

.. 





Nov. 

8 




10 

. . 

. . 


17 




24 



•• 

Dec. 

11 _ 



1 




s 




15 




22 




29 








Result \ 
for year J 

188 

45 

46 0 


Lowest 

Average 

Price. 

Table of Bushel- 
weights for 

Price. 

Highest 

Price. 

Lowest 

Price. 

8 . d. 

5. d. 

lb. lb. 

lb. lb. 




















.. 


— - 

46 0 
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PRICES OF SHEEP SINCE 1818. 

Table No. 1.— CHEVIOT SHEEP. 


Year. 


Wethers. 


Ewes. 1 


Lambs. 



8. 

d. 


a. 

d. 

a. 

d. 


8. 

a. ' 

a. 

d. 


a. 

d. 

1818 

28 

0 

to 

80 

0 

not 

Quoted. 


8 

0 

to 

10 

0 

1819 

25 

0 

ti 

27 

0 

15 

0 

to 

17 

0 

10 

6 

II 

12 

0 

1820 

20 

0 

II 

25 

0 

16 

0 

II 

17 

0 ! 

10 

0 

II 

11 

0 

1821 

18 

0 

II 

20 

0 

14 

0 

II 

16 

0 ! 

7 

6 

II 

8 

0 

1822 

12 

6 

II 

18 

0 

8 

0 

•1 

8 

6 ! 

4 

6 

II 

0 

0 

1823 

13 

6 

II 

18 

0 

7 

0 

II 

10 

6 ! 

5 

6 

II 

6 

0 

1824 

14 

0 

II 

19 

0 

7 

0 

II 

9 

0 

4 

6 

II 

6 

0 

1825 

29 

0 

II 

82 

0 

16 

0 

II 

19 

0 

9 

0 

II 

10 

6 

1826 

17 

6 

II 

21 

6 

18 

0 

II 

16 

0 

7 

0 

II 

7 

6 

1827 

15 

0 

II 

24 

0 

not 

quoted. 


7 

0 

II 

8 

0 

1828 

18 

0 

II 

27 

6 

12 

0 

zo 

15 

0 

7 

0 

II 

8 

8 

1829 

18 

0 

II 

24 

0 

12 

6 

It 

14 

0 

7 

0 

II 

8 

6 

1830 

15 

0 

II 

21 

0 

8 

0 

II 

11 

0 

6 

0 

II 

6 

9 

1881 

18 

0 

II 

25 

0 

9 

0 

II 

13 

0 

7 

0 

n 

8 

0 

1882 

19 

0 

II 

24 

0 

11 

0 

II 

16 

0 

7 

0 

II 

9 

0 

1883 

22 

0 

If 

81 

0 

13 

6 

II 

20 

0 

8 

0 

M 

11 

8 

1884 

22 

0 

II 

81 

0 

18 

6 

II 

21 

0 

9 

0 

II 

11 

6 

1835 

22 

0 

II 

27 

6 

18 

0 

II 

20 

6 

8 

0 

II 

11 

0 

1836 

24 

0 

II 

81 

6 

16 

0 

II 

19 

0 

10 

0 

II 

14 

0 

1837 

19 

0 

„ 

28 

0 

14 

0 

II 

19 

0 

10 

0 

II 

18 

0 

1838 

23 

0 

II 

30 

6 

17 

0 

II 

22 

0 

12 

0 

II 

14 

0 

1839 

23 

0 

II 

81 

0 

14 

0 

It 

19 

0 

0 

0 

II 

18 

0 

1840 

24 

0 

II 

83 

0 

15 

0 

II 

28 

0 

7 

0 

II 

11 

6 

1841 

23 

0 

II 

80 

0 

14 

0 

II 

22 

0 

8 

0 

II 

12 

0 

1842 

22 

6 

ti 

28 

0 

13 

0 

II 

17 

0 

7 

6 

II 

10 

0 

1843 

19 

0 

1, 

25 

0 

8 

0 

II 

12 

0 

6 

0 

II 

8 

0 

1844 

21 

0 

II 

29 

0 

10 

0 

II 

16 

0 

8 

0 

II 

10 

6 

1845 

23 

0 

II 

83 

0 

IS 

0 

II 

20 

0 

8 

0 

tl 

13 

0 

1846 

24 

0 

II 

83 

6 

14 

6 

II 

21 

6 

10 

0 

II 

14 

6 

1847 

24 

0 

II 

85 

0 

18 

0 

II 

24 

0 

11 

6 

II 

15 

0 

1848 

23 

0 

II 

84 

6 

18 

0 

M 

28 

0 

11 

6 

II 

15 

0 

1849 

21 

0 

II 

30 

2 

12 

0 

II 

21 

0 

0 

0 

II 

14 

0 

1850 

20 

6 

II 

29 

6 

12 

0 

II 

20 

0 

8 

0 

It 

18 

0 

1851 

21 

6 

II 

81 

0 

18 

0 

II 

21 

0 

8 

9 

II 

14 

0 

1852 

21 

0 

II 

82 

0 

15 

0 

tt 

23 

0 

8 

0 

•1 

14 

0 

1853 1 

26 

6 

II 

88 

0 

17 

0 

II 

28 

6 

9 

0 

II 

17 

0 

1854 

25 

0 

II 

86 

0 

17 

0 

tl 

26 

0 

9 

0 

II 

16 

6 

1855 

28 

0 

II 

86 

0 

16 

0 

II 

25 

0 

10 

0 

II 

17 

0 

1856 

22 

0 

•1 

85 

6 

15 

6 

II 

24 

0 

10 

0 

II 

15 

0 

1857 

24 

0 

II 

86 

0 

14 

6 

II 

26 

0 

10 

6 

II 

14 

6 

1858 

24 

0 

II 

84 

6 

14 

0 

II 

24 

6 

10 

6 

II 

14 

0 

1859 

25 

0 

II 

84 

6 

16 

0 

•1 

26 

0 

10 

8 

II 

14 

9 

1860 

26 

0 

II 

88 

0 

17 

6 

II 

27 

6 

12 

6 

II 

17 

6 

1861 

25 

0 

II 

88 

6 

16 

0 

II 

28 

0 

9 

0 

II 

16 

0 

1862 

27 

0 

II 

87 

6 

17 

6 

II 

28 

0 

10 

0 

II 

16 

0 

1868 

25 

0 

II 

88 

6 

19 

0 

II 

28 

6 

10 

6 

II 

16 

0 

1864 

81 

0 

II 

41 

0 

21 

0 

II 

81 

6 

14 

0 

II 

18 

0 

1865 

82 

6 

II 

44 

0 

22 

6 

II 

88 

6 

14 

6 

II 

20 

0 

1866 

87 

0 

II 

50 

0 

29 

0 

II 

42 

6 

16 

0 

II 

26 

0 

1867 

26 

0 

II 

58 

0 

18 

0 

II 

26 


12 

0 

II 

16 

0 

1868 

80 

0 

II 

82 

0 

15 

6 

II 

21 

0 

7 

6 

II 

18 

0 

1869 

28 

0 

II 

88 

0 

15 

0 

It 

22 

6 1 

7 

6 

II 

14 

0 

1870 

85 

6 

II 

48 

0 

18 

0 

II 

28 

0 1 

10 

0 

II 

17 

0 

1871 

86 

6 

II 

49 

0 

22 

0 

II 

88 

6 

14 

0 

II 

20 

0 

1872 

45 

0 

u 

56 

0 

82 

0 

II 

42 

0 

16 

0 

II 

22 

0 

1878 

42 

0 

II 

51 

0 

25 

0 

1! 

42 

0 

16 

6 

II 

22 

0 

1874 

88 

6 

II 

44 

6 

21 

0 

II 

86 

0 

12 

0 

If 

17 

0 

1875 

88 

0 

II 

48 


21 

0 

II 

84 

0 

18 

6 

II 

28 

6 

1876 

40 

0 

ti 

52 

6 

28 

0 

II 

80 

0 

18 

6 

II 

25 

0 

1877 

41 

0 

II 

61 

0 1 

£5 

0 

II 

87 

0 

16 

0 

II 

24 

0 

1878 

85 

6 

II 

48 

0 

28 

6 

11 

85 

0 

14 

0 

n 

22 

0 

1879 

84 

0 

11 

44 

0 

21 

0 

II 

84 

0 

14 

0 

If 

20 

0 

1880 

80 

0 

II 

48 

6 

20 

0 

II 

80 

0 

12 

6 

II 

20 

0 

1881 

82 

0 

II 

45 

6 

29 

0 

II 

84 

0 

14 

0 

tl 

20 

0 

1882 

40 

0 

II 

61 

0 

80 

0 

tl 

40 

0 

14 

0 

II 

20 

6 

1888 

44 

0 

II 

56 

6 

84 

6 

II 

46 

6 

16 

6 

II 

28 

0 

1884 

86 

0 

II 

47 

6 

29 

6 

II 

41 

6 

12 

6 

•1 

20 

0 

1885 

80 

0 

11 

88 

0 

24 

0 

11 

81 

0 

12 

0 

It 

18 

0 

1886 

82 

0 

II 

40 

0 

21 

0 

tl 

29 

0 

12 

6 

11 

19 

0 

1SR7 

29 

0 

II 

86 

0 

18 

0 

II 

26 

0 

11 

0 

II 

16 

6 

ls«t> 

30 

0 

It 

3S 

0 

19 

0 

” 

27 

0 

12 

0 

II 

17 

6 
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Tablb No. 1. — CHEVIOT SHEEP — OontintLed, 


Year. 

Wethers. 

Bwes. 

IiuiubH. 


s. 

d. 


8. 


». 

d. 


8. 

d. 

a. 

cL 


a. 

d. 

1889 

86 

0 

to 

44 

0 

24 

0 

to 

32 

0 

14 

0 

to 

22 

0 

1890 

81 

0 

II 

40 

0 

22 

0 

II 

80 

0 

12 

6 

II 

20 

0 

1891 

27 

0 

11 

88 

0 

16 

0 

11 

25 

0 

0 

0 

11 

16 

0 

189S 

22 

0 

If 

80 

6 

18 

0 

II 

22 

0 

6 

0 

II 

11 

0 

1898 

26 

0 

II 

86 

6 

18 

0 

II 

28 

6 

8 

6 

II 

16 

0 

1894 

26 

0 

II 

87 

0 

20 

0 

II 

31 

0 

10 

6 

II 

18 

6 

1896 

28 

0 

ti 

89 

0 

22 

0 

II 

84 

0 

11 

6 

II 

19 

6 

1896 

24 

6 

It 

84 

0 

10 

0 

II 

80 

6 

9 

0 

It 

16 

6 

1897 

27 

0 

11 

86 

0 

21 

0 

If 

81 

0 

11 

0 

II 

17 

6 

1898 

27 

0 

II 

87 

0 

22 

0 

H 

82 

6 

12 

0 

It 

18 

6 

1899 

24 

0 

II 

83 

0 

20 

0 

II 

80 

6 

10 

6 

II 

16 

0 

1900 

26 

0 

II 

86. 

0 

22 

0 

II 

82 

6 

12 

0 

II 

17 

0 

1901 

25 

0 

II 

82 

6 

20 

0 

It 

29 

6 

11 

0 

II 

16 

0 

1908 

24 

0 

II 

81 

6 

18 

0 

II 

27 

0 

9 

6 

II 

14 

0 

1908 

26 

0 

i» 

84 

0 

21 

0 

11 

81 

0 

11 

4 

•1 

18 

0 

1004 

28 

6 

If 

86 

6 

28 

0 

II 

82 

0 

18 

0 

II 

20 

0 

1906 

27 

6 

II 

86 

0 

28 

0 

II 

83 

0 

14 

0 

II 

21 

0 

1900 

80 

0 

If 

88 

0 

26 

0 

II 

34 

6 

16 

0 

II 

23 

0 

1907 

28 

0 

II 

84 

0 

22 

0 

11 

SO 

6 

13 

6 

II 

19 

6 

1908 

26 

0 

II 

82 

6 

21 

0 

It 

27 

6 

11 

6 

II 

17 

0 

1909 

24 

0 

II 

81 

0 

18 

0 

II 

25 

0 

9 

6 

II 

10 

0 

1910 

27 

0 

II 

36 

0 

22 

0 

II 

SI 

0 

12 

0 

II 

20 

0 

1011 

24 

0 

II 

31 

6 

18 

6 

II 

27 

6 

10 

6 

II 

18 

0 

1018 

26 

0 

II 

84 

6 

22 

0 

II 

81 

0 

13 

0 

II 

21 

0 

1018 

1 80 

0 

II 

39 

0 1 

1 24 

0 

II 

86 

6 

16 

0 

II 

24 

0 

1914 

82 

6 

II 

41 

0 

' 28 

0 

1, 

89 

0 

18 

0 

II 

27 

6 

1016 

86 

0 

If 

46 

0 

81 

0 

" 

44 

0 

20 

0 

II 

30 

6 


TABT.B No. 2.~~BLA0KFAGE SHEEP. 


Year. 

Wethers, 


JBwes. 


Laxubs. 


a. 

d. 


a. 

d. 

«. 

d. 


8. 

d. 

a. 

d 


S. 

d. 

1819 

22 

0 

to 

24 

0 

12 

0 

to 

16 

0 

8 

0 

to 

9 

0 

1820 

20 

0 

II 

28 

a 

16 

0 

It 

17 

0 

7 

0 

II 

8 

0 

1821 

18 

0 

II 

20 

0 

12 

0 

It 

18 

0 

6 

0 

II 

7 

0 

1822 

11 

6 

II 

18 

6 

5 

0 

•1 

0 

0 

4 

6 

II 

0 

0 

1823 

12 

0 

II 

10 

0 

6 

0 

II 

0 

0 

4 

0 

II 

5 

8 

1824 

9 

6 

II 

18 

0 

6 

0 

II 

7 

0 

4 

0 

II 

5 

0 

1826 

22 

0 

It 

26 

0 

11 

0 

II 

18 

0 

6 

0 

It 

9 

0 

1820 

15 

0 

II 

17 

0 

8 

0 

II 

9 

0 

4 

0 

II 

0 

0 

1827 

14 

0 

II 

18 

6 

7 

0 

11 

10 

0 

6 

0 

II 

7 

6 

1828 

16 

0 

II 

20 

0 

8 

0 

If 

11 

0 

5 

0 

II 

7 

6 

1829 

14 

0 

II 

18 

0 

9 

0 

II 

10 

0 

6 

0 

•1 

7 

0 

1880 

9 

6 

II 

18 

0 

4 

0 

If 

6 

0 

4 

0 

It 

6 

0 

1881 

18 

0 

II 

17 

0 

6 

0 

II 

7 

6 

6 

0 

II 

0 

0 

1882 

14 

0 

II 

18 

0 

7 

0 

•1 

11 

6 

0 

0 

II 

7 

8 

1888 

16 

0 

II 

24 

0 

7 

6 

II 

12 

0 

6 

6 

II 

9 

0 

1884 

16 

0 

•1 

22 

0 

10 

0 

•1 

18 

0 

6 

0 

II 

8 

6 

1885 

15 

0 

II 

18 

9 

10 

0 

II 

18 

0 

7 

0 

II 

8 

0 

1836 

16 

0 

11 

21 

0 

9 

0 

If 

12 

0 

8 

0 

II 

11 

0 

1837 

18 

0 

It 

10 

0 

8 

0 

If 

12 

0 

8 

0 

II 

9 

6 

1888 

16 

0 

II 

20 

0 

10 

0 

II 

18 

0 

not quoted. 


1889 

16 

0 

11 

22 

0 

10 

0 

II 

12 

0 

7 

0 

to 

8 

8 

1840 

16 

0 

II 

22 

6 

11 

0 

II 

12 

0 

7 

0 

II 

9 

8 

1841 

16 

0 

It 

20 

0 

9 

0 

II 

11 

0 

0 

0 

II 

8 

0 

1842 

14 

0 

ti 

19 

0 

7 

6 

If 

8 

0 

6 

6 

II 

7 

0 

1848 

not 

Quoted. 


4 

9 

II 

6 

6 

not 

quoted. 


1844 

16 

0 


21 

0 

6 

6 

II 

10 

0 

6 

0 

lo 

8 

0 

1846 

14 

0 

It 

28 

0 

8 

0 

If 

12 

0 

6 

0 

II 

8 

0 

1846 

18 

0 

11 

24 

0 

i 

0 

It 

18 

0 

8 

0 

H 

9 

0 

1847 

20 

6 

II 

26 

0 

10 

0 

II 

14 

0 

8 

6 

II 

9 

6 

1848 

20 

0 

u 

24 

0 

11 

8 

II 

12 

0 

8 

6 

II 

10 

0 

1849 

not quoted. 


not quoted. 


7 

0 

11 

7 

6 

1860 











7 

0 

It 

0 

0 

1861 

17 

6 

to 

98 

0 

9 

0 

to 

12 

0 

6 

6 

H 

8 

0 

1852 

18 

6 

11 

29 

6 

9 

6 

N 

12 

0 

4 

6 

II 

7 

9 

1868 

98 

0 

II 

97 

6 

14 

6 

H 

16 

6 

8 

0 

II 

11 

6 

1864 

20 

0 

II 

26 


11 

0 

II 

10 

6 

8 

0 

11 

10 

0 

1865 

98 

6 

II 

26 

6 

14 

0 

II 

10 

0 

10 

0 

M 

11 

0 

1866 

17 

0 

II 

24 

0 

10 

0 

II 

90 

0 

7 

6 

11 

10 

0 

1857 

90 

0 

If 

99 

0 

10 

6 

•1 

15 

0 

9 

8 

If 

11 

0 

1858 

90 

0 

II 

27 

6 

9 

9 

II 

18 

9 

8 

8 

N 

10 

6 

1869 

90 

f 

It 

95 

0 

10 

0 

II 

14 

0 

8 

9 

«» 

11 

0 

1860 

91 

0 

II 

97 

8 

11 

0 

«■ 

16 

0 

10 

0 

tl 

18 

0 

1861 

91 

0 

11 

29 

0 

19 

0 

II 

22 

0 

6 

8 

n 

14 

0 

1862 

16 

9 

II 

97 

0 

19 

0 

II 

18 

8 

6 

0 

II 

12 

0 
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Tablk No. 2. — BLACKFACE Continued. 


Year. 

Wethers. j 


Bwcs. 

, 


Liambe. 



». 

d. 


$. 

d. 

$. 

d. 


4. 

d. 

9 , 

d. 


9 . 

d. 

186S 

20 

0 

io 

80 

6 

18 

0 

>0 

16 

0 

8 

0 

to 

11 

6 

1864 

26 

0 

II 

80 

0 

16 

0 

It 

10 

0 

10 

0 

II 

18 

6 

1865 

16 

6 

II 

82 

6 

16 

0 

II 

26 

0 

10 

0 

II 

17 

0 

1866 

81 

6 

11 

40 

0 

20 

0 

11 

86 

0 

18 

6 

II 

22 

6 

1867 

20 

0 

II 

80 

6 

14 

0 

It 

22 

0 

7 

6 

II 

18 

6 

1868 

20 

0 

II 

26 

0 

10 

6 

II 

18 

6 

7 

0 

II 

18 

0 

1869 

22 

0 

II 

28 

0 

11 

0 

II 

14 

0 

6 

9 

II 

9 

0 

1870 

27 

0 

II 

82 

6 

18 

0 

It 

22 

0 

8 

0 

II 

14 

6 

1871 

28 

0 

11 

87 

0 

13 

0 

It 

23 

0 

11 

0 

II 

16 

8 

1872 

81 

6 

•1 

46 

0 

18 

0 

II 

82 

0 

12 

6 

II 

18 

0 

1878 

28 

0 

II 

80 

0 

16 

6 

II 

27 

0 

7 

0 

II 

16 

0 

1874 

25 

0 

II 

86 

0 

18 

0 

II 

20 

0 ! 

7 

0 

II 

14 

0 

1875 

26 

6 

II 

87 

6 

16 

0 

II 

21 

8 

0 

6 

,1 

17 

6 

1876 

80 

0 

II 

40 

0 

19 

0 

II 

24 

0 

18 

0 

II 

20 

6 

1877 

86 

0 

II 

88 

9 

18 

0 

II 

25 

0 

13 

6 

M 

23 

0 

1878 

80 

0 

„ 

86 

0 

17 

0 

II 

28 

0 

12 

0 

M 

22 

0 

1879 

25 

0 

II 

85 

• 

16 

0 

II 

24 

0 

10 

6 

II 

20 

0 

1880 

26 

0 

II 

88 

0 

16 

6 

II 

22 

6 

10 

0 

II 

17 

0 

1881 

30 

0 

II 

89 

0 

16 

0 

II 

23 

0 

10 

0 

M 

15 

0 

1882 

83 

0 

II 

46 

0 

20 

0 

u 

28 

0 

12 

6 

II 

18 

6 

1888 

86 

0 

II 

50 

6 

24 

6 

II 

88 

0 

14 

0 

II 

21 

6 

1884 

29 

0 

II 

48 

6 

19 

6 

II 

28 

0 

12 

0 

II 

19 

6 

1886 

24 

0 

It 

34 

0 

18 

0 

II 

22 

6 

10 

0 

II 

16 

0 

1886 

26 

0 

II 

84 

0 

12 

0 

II 

22 

0 

10 

6 

II 

16 

0 

1887 

22 

0 

II 

80 

0 

11 

0 

II 

19 

0 

8 

0 

II 

13 

0 

1888 

22 

0 

II 

32 

0 

18 

0 

II 

24 

0 

10 

0 

II 

15 

0 

1889 

26 

0 

II 

40 

0 

18 

0 

II 

29 

0 

13 

0 

II 

22 

0 

1890 

24 

0 

II 

37 

0 

14 

0 

II 

27 

0 

10 

6 

II 

19 

0 

1891 

21 

0 

II 

87 

0 

10 

0 

II 

24 

0 ! 

7 

6 

II 

15 

0 

1892 

16 

0 

II 

28 

6 

6 

0 

II 

17 

0 

8 

0 

II 

10 

0 

1898 

21 

0 

II 

87 

0 

12 

0 

II 

24 

0 

7 

0 

II 

14 

6 

1894 

20 

0 

II 

87 

6 

14 

6 

II 

26 

6 

8 

6 

II 

16 

0 

1896 

23 

0 

II 

41 

0 

16 

0 

II 

28 

6 

9 

0 

II 

17 

0 

1896 

19 

0 

11 

85 

4 

13 

0 

It 

24 

0 

6 

0 

II 

IS 

6 

1897 

21 

0 

II 

86 

6 

16 

0 

II 

26 

6 

7 

0 

II 

14 

6 

1898 

22 

0 

II 

87 

0 

16 

0 

II 

26 

6 

8 

0 

II 

16 


1899 

20 

0 

II 

88 

6 

13 

0 

II 

24 

0 

6 

6 

II 

18 

0 ! 

1900 

23 

0 

II 

36 

0 

16 

0 

II 

26 

6 

8 

0 

I, 

16 

6 ! 

1901 

20 

0 

II 

85 

0 

14 

0 

II 

26 

6 

6 

6 

II 

14 

6 1 

1902 

18 

6 

II 

84 

0 

12 

0 

11 

24 

0 

6 

0 

II 

14 

0 i 

1903 

21 

0 

It 

86 

0 

15 

0 

II 

28 

0 

7 

0 

II 

16 

6 

1904 

23 

0 

II 

88 

6 

18 

0 

II 

SO 

0 

8 

6 

It 

17 

6 

1905 

21 

6 

II 

87 

0 

19 

0 

11 

81 

0 

9 

0 

II 

18 

6 

1906 

23 

0 

II 

88 

0 

20 

0 

11 

83 

0 

10 

0 

II 

19 

6 

1907 

21 

0 

If 

83 

6 

IT 

0 

II 

28 

0 

8 

6 

11 

17 

6 

1908 

19 

6 

11 

80 

0 

16 

0 

II 

24 

6 

8 

0 

II 

16 

0 

1909 

17 

0 

It 

28 

0 

11 

6 

II 

22 

0 

6 

3 

II 

13 

0 

1910 

21 

0 

II 

82 

6 

16 

0 

II 

27 

6 

8 

0 

II 

17 

0 

1911 

19 

0 

II 

29 

6 

14 

0 

II 

24 

0 

7 

0 

II 

15 

0 

1912 

21 

6 

II 

82 

6 

17 

0 

11 

27 

6 

9 

6 

II 

17 

6 

1918 

24 

6 

1, 

86 

0 

21 

0 

II 

81 

0 

12 

6 

II 

21 

6 

1914 

27 

0 

,1 

38 

6 

26 

0 

II 

84 

6 

15 

6 

II 

24 

0 

1916 

81 

0 

II 

42 

6 

29 

0 

II 

89 

6 

17 

0 

II 

26 

6 


Table No. 3.— TKli’E OF WOOL, rKu st‘>xic of 24 lb., stnob 1818. 


Year. 

Laid Cheviot. 

White Cheviot. 

liaid Highland. 

White Highland. 

1818 

«. 

40 

d. 

0 

to 

9 . 

42 

d. 

2 

«. d, s. d. 

9 . 

20 

d. 

0 

to 

9 . 

£2 

d. 

6 

8. d. 9 . d. 

1819 

21 

0 

II 

22 

0 


10 

0 

II 

10 

8 


1820 

20 

0 

II 

22 

0 


9 

0 

11 

10 

0 


1821 

18 

0 

II 

20 

0 


9 

0 

II 

10 

0 


1822 

12 

6 

II 

14 

6 

,, 

5 

0 

N 

0 

6 


1823 

9 

0 

11 

10 

6 


6 

0 

II 

6 

9 


1824 

18 

6 

II 

16 

0 


6 

0 

II 

6 

8 


1826 

10 

6 

II 

22 

0 


10 

0 

II 

10 

6 


1826 

11 

0 

II 

14 

0 


5 

0 

II 

6 

6 


1827 

11 

0 

II 

14 

0 


5 

6 

II 

6 

9 


1828 

8 

0 

II 

11 

0 


6 

6 

n 

6 

0 


1829 

8 

6 

II 

11 

0 


4 

8 

n 

0 

0 


1880 

9 

6 

II 

11 

0 


4 

6 

II 

5 

0 


1881 

17 

0 

II 

20 

0 


7 

6 

II 

8 

6 


1882 

14 

0 

II 

16 

0 


7 

0 

11 

7 

6 


1888 

18 

0 

II 

20 

7 


10 

0 

N 

11 

0 


1884 

21 

0 

II 

24 

6 


6 

6 

II 

7 

0 


1885 

19 

0 

II 

20 

6 


9 

6 

II 

10 

8 


1886 

2X 

0 

II 

25 

0 


10 

0 

N 

14 

0 


1837 

12 

0 

II 

14 

0 


7 

0 

n 

7 

8 
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Table NTo. 8. — PRICE OF WOOL — CorUinued. 


Year. 

1 Laid Cheviot. 

White Cheviot. 

Laid Highland. 

White Highland. 


«. 

d. 


8. 

d. 

8. 

d. 


8. 

d. 

8. 

d. 


8, 

d. 

8. 

d. 


8, 

d. 

1888 

19 

0 

to 

22 

6 






6 

0 

to 

10 

0 






1839 

18 

0 

11 

20 

0 






8 

0 

II 

12 

0 






1840 

15 

0 

II 

0 

0 






7 

0 

tl 

0 

0 






1841 

15 

0 

II 

16 

9 






6 

0 

If 

7 

5 






1843 

12 

6 

If 

14 

0 






not quoted. 




, , 



1848 

0 

0 

II 

11 

6 






5 

0 

to 

6 

0 






1844 

15 

0 

II 

18 

0 






not quoted. 







1845 

14 

6 

II 

17 

6 






7 

6 

to 

8 

6 






1840 

12 

0 

II 

14 

6 






8 

0 

II 

8 

6 






1847 

12 

6 

II 

14 

0 






not 

quoted. 







1848 

0 

6 

II 

11 

0 






4 

9 

to 

0 

0 






1849 

12 

0 

II 

16 

6 






6 

0 

If 

6 

8 






1850 

15 

0 

II 

17 

6 






8 

0 

„ 

8 

6 






1851 

12 

0 

•1 

16 

0 






8 

0 

II 

9 

3 






1852 

18 

0 

II 

15 

0 






8 

0 

•1 

9 

0 






1853 

19 

0 

II 

22 

0 






11 

0 

II 

12 

6 






1854 

12 

0 

II 

16 

0 






7 

6 

II 

8 

6 






1855 

14 

6 

II 

19 

0 






8 

6 

II 

9 

0 






1856 

19 

0 

II 

21 

6 






11 

0 


0 

0 






1867 

19 

0 

II 

24 

0 






18 

0 

II 

14 

3 






1858 

15 

0 

II 

17 

0 






8 

9 

II 

10 

0 






1859 

18 

6 

II 

24 

0 






10 

9 

II 

11 

6 






1860 

22 

0 

II 

32 

0 

37 

0 

to 

88 

0 

10 

0 

II 

11 

8 






1861 

19 

6 

II 

27 

0 

from 80a. opwarda. 

not quoted. 




. . 



1862 

18 

6 

II 

36 

0 

80 

0 

to 

37 

0 

11 

6 

to 

16 

0 






1863 

26 

6 

II 

31 

0 

88 

0 

II 

42 

0 

15 

3 

•1 

17 

6 






1864 

31 

0 

II 

39 

0 

47 

0 

II 

54 

0 

17 

6 

II 

20 

0 






1865 

23 

0 

11 

80 

0 

44 

0 

II 

46 

0 

15 

0 

II 

17 

0 






1866 

24 

0 

II 

80 

0 

30 

0 

II 

88 

0 

14 

0 

II 

16 

0 






1867 

16 

0 

•1 

21 

6 

not 

quoted. 


not 

quoted. 







1868 

19 

0 

II 

26 

0 

28 

0 

to 

82 

0 

8 

6 

to 

9 

0 






1869 

18 

0 

II 

26 

6 

not 

quoted. 


8 

6 

II 

10 

0 






1870 

15 

0 

II 

23 

6 

25 

0 

to 

26 

0 

9 

6 

II 

0 

0 






1871 

20 

0 

II 

26 

6 

80 

0 

II 

84 

6 

12 

0 

II 

15 

0 






1872 

26 

0 

II 

87 

6 

40 

0 

11 

48 

0 

18 

0 

II 

21 

0 






1878 

17 

0 

II 

18 

0 

84 

0 

H 

40 

0 

9 

0 

II 

12 

0 






1874 

18 

6 

II 

26 

6 

80 

0 

II 

84 

0 

9 

6 

II 

13 

0 






1875 

25 

0 

II 

82 

0 

84 

6 

II 

36 

0 

12 

6 

II 

16 

0 






1876 

20 

0 

II 

24 

0 

80 

0 

II 

84 

6 

9 

6 

II 

12 

0 






1877 

20 

9 

II 

26 

0 

28 

0 

II 

80 

0 

10 

0 

II 

12 

0 






1878 

18 

9 

II 

25 

0 

27 

0 

If 

32 

0 

8 

6 

II 

11 

6 






1879 

16 

0 

II 

17 

0 

prices very low. 

7 

0 

If 

0 

0 






1880 

20 

0 

II 

24 

0 

30 

0 

to 

82 

0 

10 

6 

If 

11 

6 

14 

0 

to 

15 

0 

1881 

17 

0 


21 

0 

27 

0 

11 

SO 

0 

6 

0 

II 

9 

6 

12 

0 

II 

13 

0 

1882 

14 

0 

II 

18 

0 

27 

6 

11 

28 

0 

7 

6 

II 

9 

0 

18 

0 

II 

14 

0 

1883 

13 

0 

II 

18 

0 

26 

0 

N 

28 

0 

6 

6 

II 

8 

6 

11 

6 

II 

12 

6 

1884 

13 

0 

II 

18 

0 

26 

0 

If 

28 

0 

6 

6 

II 

8 

6 

11 

6 

II 

12 

6 

1885 

12 

0 

II 

17 

0 

22 

6 

If 

26 

0 

6 

0 

II 

8 

0 

11 

6 

II 

12 

0 

1886 

13 

0 

II 

18 

0 

23 

0 

II 

27 

6 

6 

6 

It 

8 

6 

11 

6 

It 

12 

0 

1887 

14 

0 

II 

22 

0 

23 

0 

11 

28 

0 

7 

0 

It 

9 

0 

11 

6 

II 

13 

0 

1888 

13 

0 

II 

20 

0 

23 

0 

II 

28 

0 

7 

0 

fl 

9 

0 

11 

0 

II 

12 

6 

1889 

IS 

0 

II 

18 

0 

24 

0 

II 

28 

0 

7 

0 

It 

9 

0 

11 

0 

II 

12 

6 

1890 

13 

0 

It 

18 

0 

24 

0 

It 

28 

0 

7 

0 

ft 

9 

0 

11 

0 

If 

12 

6 

1891 

12 

6 

II 

18 

0 

22 

0 

II 

28 

0 

7 

0 

fl 

9 

0 

11 

0 

II 

12 

6 

1892 

12 

0 

II 

18 

0 

20 

0 

If 

28 

0 

7 

0 

II 

8 

6 

10 

6 

It 

18 

0 

1893 

12 

0 

II 

17 

0 

20 

0 

If 

27 

0 

7 

0 

II 

8 

0 

10 

0 

II 

12 

0 

1894 

12 

0 

II 

16 

0 

20 

0 

II 

26 

0 

7 

0 

II 

8 

0 

10 

0 

II 

12 

0 

1895 

12 

0 

II 

16 

0 

20 

0 

II 

25 

0 

7 

0 

II 

8 

0 

10 

0 

If 

11 

6 

1890 

11 

0 

II 

15 

0 

19 

0 

II 

24 

0 

7 

0 

II 

8 

0 

10 

0 

M 

11 

6 

1897 

11 

0 

II 

14 

0 

18 

0 

It 

23 

0 

7 

0 

II 

8 

0 

10 

6 

II 

12 

0 

1898 

10 

0 

II 

18 

0 

16 

0 

fl 

20 

0 

7 

0 

It 

8 

0 

10 

0 

M 

11 

6 

1899 

10 

0 

II 

IS 

0 

18 

0 

II 

18 

6 

7 

0 

II 

8 

0 

8 

6 

II 

9 

6 

1900 

9 

9 

It 

12 

0 

18 

0 

fl 

18 

6 

6 

9 

II 

7 

9 

8 

0 

II 

9 

6 

1901 

9 

0 

II 

10 

0 

11 

0 

If 

16 

6 

5 

9 

It 

6 

6 

8 

0 

If 

9 

0 

1902 

9 

0 

II 

10 

0 

11 

6 

11 

17 

0 

6 

0 

If 

6 

6 

8 

6 

II 

9 

6 

1903 

10 

0 

II 

12 

0 

15 

0 

II 

18 

0 

7 

0 

II 

8 

0 

11 

6 

If 

12 

6 

1904 

15 

0 

II 

17 

0 

20 

0 

If 

21 

0 

9 

0 

It 

10 

0 

14 

0 

tl 

15 

0 

1906 

17 

0 

II 

20 

0 

24 

0 

fl 

26 

0 

10 

0 

II 

11 

0 

16 

0 

II 

16 

0 

1906 

18 

0 

II 

21 

0 

27 

0 

fl 

28 

6 

11 

6 

If 

18 

0 

16 

6 

II 

17 

6 

1907 



« 



22 

0 

II 

24 

0 

11 

0 

II 

12 

6 

IG 

0 

If 

17 

0 

1908 



« 



16 

0 

tl 

18 

0 



t 



8 

0 

II 

8 

6 

1900 



« 



24 

0 

II 

26 

0 



t 



12 

6 

II 

14 

0 

1910 



* 



26 

0 

II 

SO 

0 



t 



IS 

0 

11 

14 

6 

1911 



« 



26 

0 

It 

80 

0 



t 



18 

0 

„ 

14 

6 

1913 



« 



24 

0 

fl 

29 

0 



t 



14 

0 

If 

16 

0 

1913 






26 

0 

II 

80 

0 



t 



17 

0 

If 

18 

0 

1914 



* 



24 

0 

tl 

29 

0 



t 



16 

0 

,1 

15 

6 

1915 X 



•» 



42 

0 

II 

46 

0 ‘ 



t 



81 

0 

If 

88 

0 
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EXHIBITION TEIAL OF MOTOR TILLAGE 
IMPLEMENTS 

At King's Park Farm, Stirling, Octobkr 1915. 

An Exhibition Trial of Motor Tillage Implements was held 
by the Society at King's Park Farm, Stirling, on Tuesday and 
Wednesday, 5th and 6th October 1915. 

The Trial was originally intended to be held in the autumn 
of 1914, but was postponed on account of the outbreak of war. 
The continuance of the war, and the fact that practically every 
British maker of Agricultural Motors was engaged on war work, 
rendered the organisation of the Trial somewhat difficult. The 
Directors of the Society felt, however, that circumstances de- 
manded that no further delay should occur in holding the 
Trial. The scarcity of men and of horses, and the high price of 
the latter, had compelled landowners and farmers seriously to 
turn their attention to mechanical means of cultivating the soil, 
and there was a widely expressed desire to see available 
machines in operation. The large attendance of farmers and 
others interested in agriculture, from all parts of the country, 
on both days of the Trial, sufficiently testified to the widespread 
interest taken in tlie latest development of land cultivation. 

The Committee in charge of the Trial weie : Mr J. T. M'Laren, 
Convener ; Mr A. H. Anderson, Mr J. M‘Hutchen Dobbie, Mr 
'J'homas Elder, Mr David Ferrie, Dr E. Shirra Gibb, Mr J. 
Ernest Kerr, Mr H. M. Leadbetter, Mr W. T. Malcolm, Mr G, 
Bertram Shields, Mr E. C. Young, Mr Charles Douglas, D.Sc., 
Chairman of Directors ; Mr David Wilson, D.Sc., Treasurer; 
Mr Alexander Cross, Hon. Secretary ; and Professor Stanfield, 
Consulting Engineer. 

Site of Trial. 

The Committee decided that it was desirable that the im- 
plements should be tested both on carse or clay soil, and on 
dry field or light land. After visiting and inspecting various 
sites the Committee agreed that these conditions were ex- 
cellently fulfilled by the fields on the King's Park Farm, 
Stirling, kindly placed at the disposal of the Society by the 
Messrs Dewar. 

VOL. XXVIII. T 
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The carse field selected extended to about 15 acres, and was 
situated to the north of, and adjacent to, the Dumbarton and 
Stirling Public Road. This field was level, and consisted of a 
uniform stiff clay soil throughout. A crop of oats had been 
cut oflF the field, following Timothy-hay in 1914, and the field 
was to lie fallow in 1916. 

The light-land field was situated about 200 yards distant from 
the carse field, and lay immediately to the west of the Castle, at 
the foot of the Castle Rock. It consisted of about 12 J acres 
dryfield stubble, the soil being free and easily wrought. The 
field lay on a slope, and ploughing required to be done up and 
down. On four of the six plots laid out there was a sharp rise, 
varying from about 1 in 7 to 1 in 15, which, however, did not 
extend the full length of each ridge. To add to the severity 
of the test, the field, which was to be in early potatoes the 
following year, had dung spread on the face, in accordance with 
the usual practice. On the other two plots the gradient was 
considerably less, varying from 1 in 14 to 1 in 30, and on one 
of these plots no dung had been spread. 

At the side of this field several stacks of oats were built, and 
the opportunity was thus provided for testing the capacity of 
the machines to drive a threshing-mill. The mill secured was 
an ordinary portable threshing-mill, by Burrell & Sons, Ltd., 
Thetford, with 4 ft. 6 in. drum, finishing, and straw-trussing 
appliances. 

By the courtesy of Mr D. R. Cox, Road Surveyor for the Cen- 
tral District of Stirlingshire, two tractor waggons were placed 
at the disposal of the Society during the forenoon of the second 
day of the Trial, and facilities were provided at a quarry in the 
immediate vicinity for loading these up to any desired weight. 
The route selected for the haulage test included a gradient of 
1 in 14. 

Conditions and Begulations, 

The general idea of the Committee was to provide tests for 
the motor implements which would, as nearly as possible, 
correspond to the actual conditions on a farm. Having pro- 
vided these conditions, the Committee desired to leave each 
exhibitor free to demonstrate the best, work of which his imple- 
ment was capable, without imposing any restrictions as to the 
plough to be used or the number of furrows taken, the speed 
of the tractor on the land or on the road, or the weight of the 
load to be hauled. It was felt that at the present stage of 
development of agricultural motor implements the greatest 
service to the farmer would be secured by allowing each 
machine to demonstrate in its own way the best work of which 
it was capable. 
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The following regulation was, however, laid down by the 
Committee : — 

** The depth of furrow shall be not less than 8 inches and not 
more than 10 inches on the light land, and not less than 6 inches 
on the stiff land.” 

In addition to this, it was stated that in preparing the official 
Report on the Trial special attention would be directed to the 
following points : — 

{a) Weight of machine, and weight per inch width of wheel. 
(6) Mechanical design and construction. 

(c) Quality of work. 

{d) Time taken and attendance required. 

(«) Adaptability for ploughing different widths and depths. 
(/) Adaptability to various kinds of work, such as cultivat- 
ing, and, in the case of tractors, harvesting, haulage, 
and the like. 

{g) Ease and safety of handling. 

(k) Ease gf turning, and space and time required for same, 
and uniformity of furrow ends. 

(i) Facility of attachment — in the case of tractors. 

(j) Consumption of fuel and other supplies per unit of work- 

done. 

(k) Price, 

Prizes were not offered, but the Society paid the carriage and 
carting expenses of the implements to and from the Trial. The 
Society also provided the necessary fuel and lubricating oils. 

Implements Entered, 

The following implements, of which full descriptions will be 
found later, were duly entered for the Trial : — 

1. 16 B.H.-P. Mogul Oil Tractor, by the International 

Harvester Co. of Great Britain, Ltd., 80 Finsbury 
Pavement, London, E.C. 

2. 26 H.-P. Steam Tractor, by Mann's Patent Steam Cart and 

Wagon Co., Ltd., Pepper Eoad Works, Hunslet, Leeds. 

3. “ Sandusky ” Petrol Tractor, 40/45 B.H.-P., by Messrs Mills 

& Sons, Ltd., Cambridge Place, Paddington, London, W. 

4. “Overtime,” 24 B.H.-P. Paraffin-driven Tractor, by the 

Overtime Farm Tractor Co., 124/127 Minories, London, 
E.C. 

5. “ Bull Tractor,” 25 B.H.-P., by Messrs Cyrus Robinson & 

Co., Ltd., 61 Holland Road, London, W. {IntiTnation 
was, however, received on the opening day of the Trial 
that this Tractor could not he sent forward f(yr 
demonstration.) 
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6. 11 Motor Plough, by Wyles Motor Ploughs, Ltd., 

5 Carr Street, Manchester. 

The Ivel Agricultural Motors, Ltd., entered a Tractor, but 
later were compelled to withdraw their entry on account of 
delay in completing machines under construction due to 
difficulty in obtaining delivery of raw materials. 

Laying out of Ground, 

The laying out of the ground was undertaken by a Sub-Com- 
mittee, consisting of Messrs W. T. Malcolm, A. H. Anderson, 
and James McLaren. The carse field being of uniform quality 
throughout a ballot was not considered necessary. The Sub- 
Committee measured off a number of ridges for each implement, 
varying from six to ten, according to the number of furrows 
taken in each case. Feerings were drawn by a horse-plough in 
the usual manner. It was found necessary to stipulate that 
the implements adhere to the usual system of feerings and 
finishes, as otherwise the drainage arrangements peculiar to this 
kind of land would have been interfered with. 

On the light land the order of the plots was balloted for, and 
thereafter the various areas were measured off, beginning at the 
south side of the field. In this case the extreme limits of each 
plot were indicated by furrows drawn by a horse-plough. Apart 
from these no feerings were drawn, and it was left to each 
exhibitor to plough his piece of ground in whatever manner 
he thought best suited to the peculiarities of his particular 
implement. 

Oficial Observers, 

The official observers appointed by the Society were : Mr 
John Edmond of Gallamuir, Bannockburn; Mr James Kidd, 
Mains of Errol, Errol; Mr James Walls, Muirton, Stirling; and 
Professor Stanfield, the Society’s Consulting Engineer. Their 
report on the work done by the various machines is as 
follows : — 

EEPOKT BY OFFICIAL OBSERVERS. 

The general arrangements for the Trial were as follows : — 
Tuesday, 6th October. 

Forenoon^ 9 to 12 — Ploughing on carse land. 

Afternoon, 1.30 to 4.30 — Ploughing on light land. 

Wednesday, 6th October. 

Forenoon, 9 to 12 — Threshing and Road Hauling. 

Afternoon, 1.30 to 4.30 — Ploughing on carse land. 
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The fields were laid off for six machines, but only five took 
part in the Trial, the exhibitors of the “Bull Tractor,” Messrs 
Cyrus Eobinson & Co., having intimated their inability to send 
a machine at the last moment. 

Only two machines were ready to commence work at 9 o’clock 
on the first day — viz., the “Overtime” and the Wyles. The 
“Mogul” Tractor was on the field, but its plough had not 
arrived, although it started later, using another plough. The 
“ Sandusky “ Tractor was on the field, but its plough was 
not forward, and the Mann’s Steam Tractor had not reached the 
field. All the machines were forward and ready to start in the 
afternoon, although in one case the plough did not reach 
Stirling until after the conclusion of the Trial. 

It should be recorded that these delays were not in any way 
due to want of care or attention on the part of the exhibitors, 
but solely to the unavoidable congestion on the railways. 

The various machines and the work done by them are dealt 
with according to the order in which they appeared in the 
Catalogue. 


1. International Harvester Company of Great Britain, 16 
B.H.-P. Mogul Oil Tractor — Price £265, rear wheel 
extension tyres £7, 10s. extra. 

The motive power is obtained from a single cylinder slow 
speed oil-engine of simple construction. The cylinder has a 
diameter of 8 inches, with a stroke of 12 inches, the normal 
speed being 400 revolutions per minute. The valves are 
enclosed in easily removable cages, situated in the cylinder 
head, the exhaust valve being water-cooled; a compression 
relief cam is provided to facilitate starting. Steady running 
is ensured by an outside fly-wheel of substantial dimensions. 
The ignition is of the make-and-break type, the current being 
obtained from an oscillating type magneto — no batteries being 
required. The tank for holding the water for cooling the 
cylinder contains a five hours’ supply. The transmission is 
of the planetary type, with one forward speed and a reverse 
— the gears are always in mesh and are thrown in or out of 
action by means of brake bands. The power is taken by a 
chain drive from the transmission to the rear axle, and the 
speed of the tractor may be changed by using different size 
sprockets. The differential is located on the large sprocket 
on the rear axle, and the differential casing is furnished with a 
large brake band and hand wheel for setting the tractor rigid 
when being used for driving machines through a belt. The 
belt driving pulley is 20 inches diameter and lOJ inches wide 
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on the face; it is fitted with a friction clutch, which enables 
the drive to be started gradually when the engine is running at 
normal speed. 

The rear or driving wheels are 54 inches diameter by 10 
inches across the face, and the front wheels 36 inches diameter 
and 6 inches wide. 

The wheel-rims are made from specially rolled steel sections 
with reinforced edges ; the spokes are flat and are riveted to 
the hubs and rims. By fitting extension tyres to the driving 
wheels the width of each wheel is increased to 15 inches. The 
tractor is 4 feet 8 inches wide over all, and 11 feet 3 inches 
long; it weighs 2J tons without the rear wheel extensions, 
which add 2 cwt. 2 qrs. to the weight. 



Fig. 78 . — Mogxd OU Tractor, 


The engine is throttle-governed by a centrifugal governor 
running in oil. 

The tractor is steered by a hand -wheel operating a non- 
reversible worm and sector gear. The frame is made of channel 
steel, and the side members are curved upwards over the front 
wheels so as to form an arch, which tends to absorb a greater 
part of the engine vibration. 

This tractor is of simple construction, and all the working 
parts seem to be readily accessible for adjustments or repairs. 
The general design indicates strength and durability. The 
makers state that the engine works equally well on paraffin^ 
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gas oil, solar oil, naphtha, or petrol, without change of 
adjustment. 

The fuel used during the trials was ordinary Koyal Day- 
light Oil, and the consumption was judged to be quite 
satisfactory. 

The road speed is about 3 miles per hour, and the normal 
ploughing speed is 2 miles per hour ; the tractor can be turned 
in a 16 feet circle. 

The engine worked very well, and seemed to develop its full 
power, though occasionally there was a somewhat violent ex- 
plosion in the silencer, which appeared to indicate that some 
adjustment was required. 

This tractor did good rough ploughing on the carse land, 
using a Massey-Harris two-furrow plough of an old type, kindly 
lent to the Society by Messrs Kemp & Nicolson, Stirling. A 
Eansome's three-furrow plough had been ordered for use with 
this tractor, but unfortunately it did not arrive until after the 
conclusion of the Trial. 

The tractor and plough required the attendance of two men. 
With a three-furrow plough the attendance would be economical. 
The combination appeared to be easily handled, and was turned 
at the ends with great rapidity, and in the space of an ordinary 
headland. 

On the light land, on the less steep part of the field, this 
tractor and plough did fair work, although it seemed to be 
incapable of ploughing to the stipulated depth of 8 inches going 
uphill. 

This tractor drove the threshing-mill with complete satis- 
faction. It also hauled a load of tons, gross, over a pre- 
scribed^course of about a mile, on the public road, including a 
gradient of 1 in 14. Although the pace was slow — about three 
miles an hour — the performance was quite satisfactory. 

The ofi&cial observers formed the opinion that, for all-round 
farm work, such as ploughing, cultivating, reaping, threshing, 
haulage, &c., this machine would be of great service to farmers. 

2. Mann's Patent Steam Cart and Wagon Co., Ltd., 25 H.-P. 

Steam Tractor — Price £465. 

The engine is of the horizontal compound type, with side-by- 
side cylinders 4 inches arid 6| inches in diameter respectively ; 
the stroke being 7 inches. The engine is mounted on the top 
of the boiler, which is of the locomotive type — designed for 
a working pressure of 200 lbs. per square inch — with firebox 
suitable for burning either coke or coal with side firing ; a spark 
arrester is fitted in the smoke-box. 
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The feed tank has a capacity for 200 gallons of water — 
sufficient for about half a day’s ploughing without re- 
plenishing. 

There are three travelling speeds varying from 2 to 5 miles 
per hour, and compensating gear is provided for turning 
corners. 

The total length of the tractor is 13 feet 2 inches, and the 
width over all is 6 feet. The total weight in working order 
is a little over 5 tons. The driving wheels are 51 inches 
diameter and 20 inches wide on the face; the front wheels, 
which are 35 inches diameter and 8 inches wide, do not track 
with those behind, but come inside, so that the weight is 
distributed over a large area, and the compression on the 
land is very small. 



Fig. 79. — Mann's Light Steam. Tractor and Plough. 


A governor and a large fly-wheel are provided for driving 
threshing machinery with a belt. 

About one cwt. of coal is considered to be sufficient to 
plough one acre of land. 

This tractor is well designed and of strong construction; 
the depreciation of a motor of this type should be very 
small. 

It is suitable for all kinds of stationary, field, and road work, 
and is very simple to manage; it is mounted on springs, to 
come under the Motor Cars Act, 




EXHIBITION TRIAL OP MOTOR TILLAGE IMPLEMENTS. 289 


This tractor and plough was not forward until the afternoon 
of the first day. On tlie light land the work done did not show 
to advantage. On the carse land, however, on the afternoon of 
the second day, the work done was very satisfactory. The 
plough used was a four-furrow one, and the work was accom- 
plished very rapidly and without a hitch. 

This tractor drove the tlireshing-mill, and took a load of 6 tons 
gross over the selected route without the slightest difficulty^and 
in a perfectly satisfactory manner. 

The observers are of opinion that, in view of its comparatively 
light weight for a steam tractor, and its ease of handling and 
turning, this machine would be a desirable implement for a 
large farm. There can be no question as to its reliability. 


Mills & Sons, Ltd., “Sandusky” 40/45 B.H.-P. Petrol 
Tractor — Price £577, 10s., complete with cleats, spuds, 
and extension rims. 

This tractor is provided with a 4-cylinder vertical engine 
placed laterally across the frame. The cylinders are cast 
separately, the bore and stroke being 5 inches and G| inches 
respectively, with a normal speed of 800 revolutions per 
minute. A governor is provided for speed regulation. Dual 
ignition by high-tension magneto and battery is fitted to 
facilitate easy starting. There is forced lubrication to the 
main crank shaft bearings, while the crank pin bearings, 
gudgeon pins, and pistons are lubricated on the splash system. 
Gauge glasses are provided for observing the flow of oil to the 
various parts. 

The main drive from the engine is through a clutch and spur 
gear to the gear-box shaft. The gears provide for three speeds 
forward and a reverse ; the lowest forward speed, corresponding 
to about 2 miles per hour, is a direct drive, and is generally 
used for ploughing work. The top speed is about 5^ miles 
per hour. Spur gearing is also used between the gear-box and 
a differential countershaft. The final drive is also through 
spur gearing, the driving wheels having internal teeth fixed 
to their rims. The exhaust is directed against the teeth on 
the driving-wheel rim. Ample hand- and foot-operated brakes 
are fitted at the two ends of the differential countershaft and on 
to the differential casing; these are of assistance in manoeuvring 
the tractor. 

The driving wheels are 56 inches in diameter and 16 inches 
wide on the face; extension rims, each 10 inches wide, are also 
provided for the driving wheels. The front wheels are 36 inches 
in diameter and 6 inches wide. 



Fig. 80 . — Sandusky Petrol Proctor, 


The weight of the tractor is tons, and the total length is 
about 12 feet. 

The fuel used during the trials was Shell No. 2. 

It is a strongly constructed and well-finished machine, and 
is very powerful. 

The plough used with this tractor was a Grand De Tour 
plough, taking four furrows each 14 inches wide. The plough 
was controlled from the engine, so that tractor and plough 
were operated by one man. The width of the furrows was 
not adjustable, and the plough was found to be quite unsuited 
for the class of land on which the Trial took place. The 
exhibitor, it was understood, bad made every endeavour to 
obtain a British-made plough, but without success, owing to 
the firms who make ploughs being fully engaged on war 
work. The tractor appeared to have ample power, and was 
well handled. With a suitable plough the observers see 
no reason why it should not perform good work on a large 
holding. 

For the threshing this tractor took up its position very 
smartly and performed the work with complete satisfaction. 
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On the road it hauled a gross load of 6 tons with ease, its 
rate of travelling being considerably in excess of the other oil 
tractors. 

The observers regret to be unable to report favourably on 
the field work of this tractor, owing to the causes above men- 
tioned ; but its threshing and hauling were performed in a very 
satisfactory manner. 

4. Overtime Farm Tractor Co, “Overtime” 24 BH-P. 

Paraflm-driven Tractor — Price £231. 

The driving element consists of a two-c> Under horizontal 
engine fitted with valves in the cylinder covers. The cylinders 
are 6 inches bore and 7 inches stioke — speed 400 to 750 
revolutions per minute A centrifugal gear-driven governor is 
provided, and acts directly on the throttle. The speed at 



Fig 81. — “Overtime” Paraffin driven Tractor 


which this governor opeiates is under the control of the diiver, 
so that the speed of the engine can be adjusted to suit the work 
to be done. 

The power is transmitted through a cone-clutch to a simple 
spur-gear of the sliding type, which provides one speed forward 
and a reverse. Spur-gearing is also used between the gear- 
box and the differential countershaft, and thence by pinion 
to toothed wheels on the hubs of the driving wheels. The 
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gears are in mesh only while the tractor is travellings they are 
not in mesh when belt driving. The tractor speed is 2^ miles 
per hour, but it may be varied by changing the speed of the 
engine. 

Magneto ignition is provided with auxiliary batteries for 
starting. 

The cooling water is circulated by a centrifugal pump 
through a honeycomb radiator, fitted with a belt -driven 
suction fan. 

The driving wheels are 52 inches diameter and 10 inches 
across the face. The length of the tractor is 11 feet 11 inches, 
and the width is 6 feet. The weight is 4850 lb. 

The drawbar is easily shifted, and is pivoted towards the 
front of the chassis, so as to permit of easy turning. 

The pulley for driving stationary machines is placed on the 
end of the engine shaft, and is under tlie control of the engine 
clutch. By means of a catch working in conjunction with the 
clutch pedal, the clutch can be kept in the disengaged position 
when desired. The front wheels are set somewhat wide apart, 
and the steering is through chains, springs being fitted to take 
up any shock. 

During the trials the engine ran on ordinary parafTin-oil, a 
little petrol being used at starting. 

The engine worked very satisfactorily, and the exhaust was 
clean. 

With this machine also the quality of the work done was 
undoubtedly influenced by the fact that suitable ploughs were 
unobtainable. On the carse land, with a three-furrow plough, 
the work done was of a very moderate description. On the 
less steep portion of the dryfield land, with a two-furrow 
plough, it showed to better advantage. The combination of 
tractor and plough did not appear to be easily handled. It 
required considerable attendance, and the space and time 
occupied in turning was more than in the case of any of the 
other machines. 

This tractor drove the threshing-mill with complete satis- 
faction ; and, in spite of the fact that the tyres of its driving 
wheels were practically plain, hauled a load of six tons over the 
prescribed course in a quite satisfactory manner. The pace 
was, however, slow — scarcely three miles per hour. 
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5. Wyles Motor Ploughs, Ltd., 11 B.H.-P. Motor Plough — 
Price £172, 10s. 

The motive power of this machine, which is fitted with a 
double furrow plough, is obtained from a single cylinder 
vertical petrol engine, with a bore of 5 inches and a stroke of 
6 inches, the speed being 1000 revolutions per minute. The 
engine is well designed, the main bearings and the crank-pin 
bearing being of ample dimensions. The engine forms one 
complete unit with the gear-box, to which it is bolted, and 
the gear-box is carried upon the road wheels. All bearings 
apart from the engine are lubricated from the gear-box. The 
speed of the engine is entirely controlled by a governor, which 
operates the throttle, and is not capable of being interfered 
with by the driver. The carburetter provides for the opening 
and closing of the air- valve and the movement of a taper rod 
in the petrol jet to enlarge or decrease the area of the same, 
both of these operations being arranged to work with the 
throttle so as to ensure a constant mixture of air and petrol 
vapour under all conditions. High-tension magneto ignition 
is provided, and a switch is carried to the oil-tap, thus prevent- 
ing the engine being started without turning on the oil. The 
water circulation is on the thermo-syphon principle, with a 
large radiator and fan. 

The clutch is of the friction cone type, and the outer 
member forms the pulley for belt - driving ; by using the 
clutch lever the pulley may be started and stopped as desired. 
The final drive is through spur gears to the road wheels. 
While ploughing, one wheel runs in the furrow and the other 
on the land; both wheels and the machine are, however, kept 
vertical. 

The road wheels are so mounted that they can be adjusted 
in height in relation to the machine, the movement being 
radial with the driving-pinion, thus providing that the gears 
shall be in constant mesh. 

The weight of the machine is sufficient to ensure that the 
engine and ploughs will sink between the wheels to the 
lowest position when the engine is at work. The reaction of 
the pinion teeth on the road wheel gear is sufficient to raise 
the machine between the wheels. This movement is obtained 
without the use of any special gearing, and is controlled by 
adjustable stops and pawls operating in a rack, the whole 
being brought under the control of the driver through one 
lever. By pushing this lever forward or drawing it back the 
machine is made to rise or fall. The machine may be tilted, 
the depth regulated, or the wheels set for starting ploughing 
and for finishing in the usual way. 
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Two speeds — con-esponding to If and 2i miles per hour — 
are provided, and also positive clutches, which allow either 
wheel to be driven independently, and which enable the 
machine to be turned on one wheel as a pivot. 



Fig. 82 . — Wylcs Motor riouyh. 


The construction of the machine provides for the usual 
implements being placed under the frame, the change being 
effected by the removal of a draw-pin. 

The movements of the wheels provide for any ordinary 
depths, and variation in width is effected by removing the 
draw-pin and adjusting the width of the plough-frame in the 
usual manner. 

In addition to ploughing, cultivating, &c., the motor can 
also be used for farm haulage work by the addition of a third 
wheel and steering-gear. For harvesting work a third wheel 
is added, making the machine a small tractor. 

The usual farm implements may be driven by a belt from 
the pulley on the crank-shaft, but the engine is not sufficiently 
powerful for working a full-size threshing-machine. 

The length of this machine is 12 feet 6 inches over all, the 
width is 2 feet 6 inches, and the weight, including ploughs, is 
22 cwt. 

The wheels are 33 inches in diameter and 7 inches wide. 
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The whole weight of the machine, including the ploughs, is 
balanced on the two wheels, thus ensuring that the maximum 
grip is obtained with a minimum land weight. 

The fuel used during the trials was Shell No. 2. 

The machine is exceedingly well-designed on sound practical 
lines. During the trials the engine worked very satisfactorily, 
and the consumption of petrol appeared to be low. 

This plough did excellent work both on the carse land and 
on the light land. It required only one attendant, and was very 
easy and safe to handle. It takes two furrows, and is adjust- 
able to plough at varying widths and depths. In turning, the 
space occupied was not greater than that required for a pair of 
horses. The furrow endings were very regular. 

On the light land, although it had the smallest horse-power, 
it was the only implement which succeeded in pulling up the 
hill with two furrows, on the plot originally assigned to it. 
The gradient on the steepest part here varied from 1 in 10 to 
1 in 21. 

This machine is not adapted for threshing or road haulage. 
It is, however, fitted with a pulley, and might be used for 
driving some of the lighter farm machinery. The plough- 
shares can be replaced by a cultivator, and it is understood 
the machine can also be adapted to haul a binder or binders. 

The official observers are of opinion that, taken all round, 
the field work of this machine was the best shown. They 
have confidence in recommending this implement to farmers 
as being well suited to do good work on moderate - sized 
farms. 

Notes by Ojfficial Observers, 

As already indicated, none of the tractors (Nos. 1, 2, 3, and 4) 
were successful in ascending the gradient on the plots originally 
assigned to them on the light land, and had to be removed to 
a part of the field where the gradient was less severe. The 
presence of a liberal dressing of fresh manure on the surface 
doubtless added to the difficulty. 

This interruption of the work, and the late arrival of certain 
of the implements and ploughs, rendered it impossible to obtain 
an accurate record of fuel consumption, or of the amount of 
work performed during a given time. 

The Official Observers are of opinion that the tractors are 
unable to do field work on a gradient exceeding 1 in 20. 

Throughout the Trial the weather conditions were excellent. 
No rain had fallen for a considerable time, and the heavy land 
was in the most favourable condition. - Under these circum- 
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stances the observers did not note any appreciable packing 
of the soil by the wheels of the tractors, 

John Edmond. 

James Kidd. 

James Walls. 

R Stanfield, Engineer, 

General Observations, 

It is matter for regret that British makers of agricultural 
tractors were not more adequately represented at the Trial. 
The reason for their absence on this occasion is obvious, their 
whole output being required for military purposes. 

Of the four tractors entered, three were of American con- 
struction. In preparing the above report, the Odicial Observers 
have necessarily dealt with the work of these implements as 
they saw it on the days of the Trial. In so far, however, as 
they have been unable to report favourably on the ploughing 
performed by these machines, it should be borne in mind that 
the fault lay mainly with the ploughs. There is no reason to 
assume that, at a future trial, with suitable ploughs attached, 
these machines would not give a good account of themselves. 

The Committee are of opinion that, under the circumstances, 
the Trial cannot be regarded as in any way conclusive. The 
dislocation of trade, due to the present state of war, prevented 
many implements from being sent forward which otherwise 
would have been entered, and prevented some of those which 
did come forward from being shown to the best advantage. 
The late arrival of certain machines, and the impossibility of 
obtaining suitable ploughs, were due to the same cause, and 
although foreseen could not have been avoided. 

At the same time, the Committee feel that the Trial has 
served a useful purpose in demonstrating the possibilities of 
mechanical power as applied to tillage and other farming 
operations, and as illustrating the variety and capacity of the 
implements at present available. The great interest shown 
by agriculturists throughout the country clearly proved the 
clamant need there is for such implements, and the Committee 
therefore feel that further Trials should be held by the Society, 

J. T. MCLAREN, 

Convener of Committee, 

JOHN STIRTON, 

Secretary, 



PEEMIUMS AWAEDED BY THE SOCIETY IN 1915. 


L— VETERINARY DEPARTMENT. 


Class Examinations, 1915. 

Silver Medals were awarded to the following 
ROYAL (DICK) VETERINARY COLLEGE. 


Chemistry 

Biology 

Junior Anatomy 

Senior Anatomy 

Physiology, &c 

Stable Management .... 
Pathology and Bacteriology . 

Materia Medica and Therapeutics . 
Hygiene and Dietetics .... 
Veterinary Medicine and Surgery (Horse) 
Veterinary Medicine and Surgery (Ox, &c.) 


W. R. Wallace, Aberdeen. 
W. U. Wallace, Aberdeen. 
W. R. Wallace, Aberdeen. 
W. S. Petrie, Careston. 

R. B. Crichton, Lisburn. 
W. S. Petrie, Careston. 

G. Howie, Alford. 

J. D. Coutts, Kemnay. 

G. Howie, Alford. 

W. Harley, Hamilton. 

J. Edgar, Whithorn. 


GLASGOW VETERINARY COLLEGE. 


Chemistry . 
Biology 

Junior Anatomy . 
Senior Anatomy . 
Physiology . 

Stable Management 
Materia Medioa , 
Pathology . 
Hygiene 


James H. Motion, Devon Place, Alva. 
James H. Motion, Devon Place, Alva. 
Thomas H. Michie, Alva. 

Robert R. Moodie, Rothesay. 

David G. Wishart, Kilmarnock. 

David G. Wishart, Kilmarnock. 

John S. Keene, Glasgow. 

John S. Keene, Glasgow. 

John S. Keene, Glasgow. 


20 Large Silver Medals, £13, 15s. 


IL— DISTRICT COMPETITIONS, 1915. 

8 Districts— Grants of £12 each (Section I.) (less £3 not awarded) . £93 0 0 

9 II Grants of £15 each (Section II.) 135 0 0 

2 11 Special Grants, including Edinburgh Agricultural Associa- 
tion, £100 103 0 0 

13 II Medals for Shows (29 Largej 19 18 9 

1 II Medal for Hoeing Competition 0 5 1 

63 It Medals for Plou^ing, 1914-15 16 0 1 

97 Long Service Certificates, £27, 10s. 4d., and Medals, £21, 16s. fid. 

(1914-16) 49 6 10 


£416 10 9 

ABSTRACT OF PREMIUMS. 

DistrictiCompetitions £367 8 11 

Long Service Awards 49 6 10 

Vet^ary Colleges 18 16 0 


£430 5 9 


VOL. XXVIU. 


U 




299 


STATE OF THE FUNDS 

OF 

THE HIGHLAND AND AGRICUl/rURAI. SOCIETY 
OF SCOTLAND 

As at 30th KOVSMBSR 1015 


I. Invkstrd in Wau Stock, Hkiutablb Bonds, Debenture and 

PuBFiiUENOK JUlLWAY STOCKS, BaNK STOCKS, &c. . £95,648 17 8 


11. Estimated Value of Building, No. 3 George 

IV. Bridge £3,100 0 0 

III. Estimated Value of Furniture, Paintings, 

Books, &c. ..... 1,000 0 0 

4J 00 0 0 

IV. Ahrbars of SUBScRiP'riONS considered recovera>)le . . 210 14 6 


V. Balances as at 80th November 1915 on Account Current with 

Royal Bank of Scotland . . . . . 817 19 6 


Amount op General Funds 


Vf. Special Funds— 

Twbeddalr Medal Fund— 

Heritable Bond, cat 4} per cent .... 

Fife and Kinross Perpetual Gold Challenqe Cup 
Fund- 

£460 Great Central Railway Co. 3^ per cent Second De- 
benture Stock ...... 

Paisley Gold Cup Fund— 

£802, 8s. 8d. North British Railway Co. 3 per cent De- 
benture Stock ...... 

Renfrewshire Gold Cup Fund— 

£668, 148. 4d, North British Railway Co. 3 per cent De- 
benture Stock ...... 

William Taylor Memorial Prize Fund— 

£401, 2s. 7d. North British Railway Co. 

3 per cent Debenture Stock . . £300 0 0 

Sum on Deposit Receipt with British Linen 
Bank, being Income for 1915 not expended 10 7 10 


Amount op Special Funds 


£100,777 11 7 

£500 

0 0 

400 

0 0 

600 

0 0 

500 

0 0 

310 

7 10 

£2810 

7 10 


DAVID WILSON, Treasurer, 

CHARLES M. DOUGLAS, Chairman (^Directors, 
WM. HOME COOK, O.A., Avditar, 


Bdinbuboh, \2th January 1916. 
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ABSTRACT of the ACCOUNTS of the HIGHLAND and 


CHARGE. 

1, Balancbs due by Royal Bank of Scotland on Account Current 

at 30th November 1914 .... . i:3,120 15 6 

Arrbars of Subscriptions outstanding at 30th Nov- 
ember 1914 nGH 3 6 

Whereof due by Members who 
have compounded for life, and 
whose arrears are thereby ex- 
tinguished • . . £4 13 6 

Sums ordered to be written otf . 65 7 b 

70 1 0 

98 2 6 


3. Interests and Dividends— 

(1) Interests — 

On Heritable Bonds, less Income-tax . £621 12 2 

On Railway Debenture and Preference 
Stocks, do. .... 1,644 11 6 

On Colonial Government Stocks, do. , 368 19 3 

On Annuity Stocks, do. , . . 63 6 4 

On Deposit Receipts, do. . . . 27 6 0 

£2,625 14 3 

(2) Dividends— 

On Consols, less Income-tax . £116. 5 7 

On Bank Stocks, do. . 1,081 16 7 

1,198 2 2 

4. SUBSORIFTIONS— 

Annual Subscriptions .... £1,672 14 0 
Life Subscriptions ..... 590 11 0 


5 . Tbansaotions .... 

6. Inoomb-tai Repaid for year to 6th April 1916 

7. Reobipts in connection with former Shows — 


1. Hawick Show \ 

2. Paisley Show / 


forfeited prizes 


{ 


£8 10 0 
5 0 0 


8. Donation to Funds by Fife Agricultural Society , 

9. Invbstmbnts Rkalibbd ..... 

10. Rbobifts in connection with Edinburgh Show, 1915 (postponed) 


3.823 16 6 


2,163 5 0 
33 16 8 
314 10 0 


13 10 0 
6 5 0 
5,201 12 1 
80 5 10 


Sum of Charob . . £14,854 17 7 


Edinburgh, 12/A Jawwvry 1916 
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AGRICULTURAL SOCIETY of SCOTLAND for the Year 1014-1915. 

DISCHARGE. 

1. BbTABLIBHMSMT BxPBNBKB" 

Salaries and Wages— Soorefcary, £600 ; Chief Clerk, £350 ; Second Clerk, 

£152, 15s. 5d. ; Typist, £65 ; Messenger, £72, Os. 8d. ; Retiring 
Allowance to Messenger, £52 ; Clerical Assistance, £66, 10s. . £1,868 6 1 

Fuu duty, £28 ; Taxes, £61, 14s. 6d. . . . . . . 80 14 6 

Coals, Gas, Electric Light, &c. . . . . . . . 83 7 5 

Repairs and Furnishings, £83, 13s. 5d. ; Telephone and Telegrams, £18, 

Os. 9d. ; Insurance, £34, 16s. ; Pension Annuities, £86, 16s. . . 222 15 2 

£1,704 8 2 

2. Fsk to Auditor of Accounts for 1013-1914 . . 75 0 0 

5. Bduoatiom— 

Forestry Examination ...... £26 3 0 

National Diploma in Agriculture . . . . 68 10 11 

National Diploma in Dairying . . . . 54 9 7 

149 3 6 

4. Chemioal Dbpahtmxmt — 

Fee to Chemist ....... £50 0 0 

Analyses to Members and Expenses . . . 106 9 0 

Printing . . . . . . . 3 15 6 

159 4 6 

6. Veterinarx Department— 

Silver Medals awarded to Students . . . . 13 15 0 

6. Botanical and Entomological Department— 

Fee to Botanist for year ...... £26 0 0 

Testing Seeds for Members . . . 1 10 0 

26 10 0 

7. Society’s Transactions . . . . . . . . 962 14 9 

8. Ordinary Printing, £77, 14s. 3d. ; Advertising, £61, 6 b. 4d. ; Stationery, 

Books, Ac., £74, 98. 8d. ; Postages, £76 ; Bank Charges, Ac., £6, 17s. lid. 295 8 2 

9. Fee to Consulting Engineer . . . . . . 75 0 0 

10. Grants to Public Societies . . . . . . 25 0 0 

11. Miscellaneous . . . . . 116 9 8 

12. Investments made ......... 7,876 9 8 

15. SPEOiALGrants— 

Prince of Wales .National Relief Fund . . . . £1000 0 0 

Edinburgh Agricultural Association . . . . 100 0 0 

1,100 0 0 

14. Payments in connection with Hawick and Paisley Shows . . . 169 10 0 

16. Payments in connection with Edinburgh Show, 1915 (postponed) . . 176 1 8 

16. Premiums and Medals for Local Shows and District Competitions . 415 10 7 

17. Certificates and Medals for long service ..... 139 1111 

18. Expenses in connection with Trial of Improved Potato<-Planters . . 43 15 6 

19. Do. do. Motor Implements . . . 226 6 7 

20. Arrears of Subscriptions struck off as irrecoverable . . . 76 9 6 

21. Arrears outstanding at 80th November 1916 . . . . 210 14 6 

22. Balances at 80th November 1916 with Royal Bank of Scotland 

on Current Account— 

Edinburgh Account ...... £810 19 6 

London Account . . . . . . 74 0 0 

817 19 6 

Sum of Dibohabgb , £14,854 17 7 


DAVID WILSON, Treasurer. 

CHARLES M. DOUGLAS, Chairman of Directors. 
WM. HOME COOK, C.A., Auditor. 
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ABSTRACT of the ACCOUNTS of the 


CHARGE. 


1. Funds as at 30th November 1914 — 

Amount on Heritable Bond at 4 per cent . . . j£3,5o0 0 0 

£3,103, Os. 8d. North British Kailway Company 3 per cent 
Debenture Stock, purchased at ... . 2,660 0 0 

£660 Lancashire and Yorkshire Railway Company 3 per cent 
Debenture Stock, purchased at .... 611 10 6 

£600 Queensland 3* per cent Inscribed Stock, 1950-70, pur- 
chased at ...... 450 1 0 

£190 London and North-Western Railway Company 4 per cent 
Guaranteed Stock, purchased at ... . 269 1 11 

£7,470 13 6 

Balanob on Account Current with Royal Bank of Scotland . 289 17 7 

£7,760 11 0 

JI. iNTBRKST ON INVESTMENTS— 

On £3,600 on Heritable Bond at 4 per cent, for 
year to Martinmas 1915 . . . £140 0 0 

Less tax . . 19 2 8 

£120 17 4 

On £3,193, 6s. 8d. North British 
Railway Company 3 per cent 
Debenture Stock for year . £96 16 0 

Less tax . . 13 1 8 

— 82 14 4 

On £550 Lancashire and Yorkshire 
Railway Company 3 per cent 
Debenture Stock for year . £16 10 0 

Less tax . . 112 4 

14 17 8 

On £600 Queensland 3J per cent 
Inscribed Stock, 1960-70, for year £17 10 0 
Less tax . . 2 0 0 

16 10 0 

On £190 Iiondon and North- 
Western Railway Company 4 
per cent Guaranteed Stock for 
year . . . £7 12 0 

Loss tax . . 0 16 1 

6 16 11 

On £180 lent to Edinburgh Cor- 
poration from 9th March 1916 
to 11th November 1916 £8 11 10 

IjCSS tax , 0 10 7 

3 18 

243 17 6 

HI. INOOMB Tax repaid for three years to 6th April 1916 . 47 16 2 

Sum of Chabor . . £8,062 8 8 


Edinburgh, 12^^ Jantuiry 1916. 
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ARGYLL NAVAL FUND for Year 1914*1015. 

DI8CHARQB. 


I. Allowamoss to the six following Recipients— 


Francis Grant Hunter (tenth year) 

£40 

0 

0 

H. R. Gordon Cumming (fifth year) 

40 

0 

0 

M. H. Hopkins (fourth year) 

40 

0 

0 

E. M. C. Parker (second year) 

40 

0 

0 

J. K. D. Hutchison (first year) . 

40 

0 

0 

Keith M. G. Campbell (.special grant) 

20 

0 

0 


£220 

0 

0 

Advbrtisinq Expenses .... 

7 

1 

1 


III. Investment made— 

Loan to Edinburgh Corporation at ^ per cent abore Deposit 
Receipt Rates, dated 10th March 1915 . J£180 0 0 

IV. Funds as at 30th November 1916 — 

Amount on Heritable Bond at 4 per cent . £3,500 0 0 

£3,193, 68. 8d. North British Railway Company 

3 per cent Debenture Stock, purchased at . 2,660 0 0 

£550 Lancashire and Yorkshire Railway Com- 
pany 3 per cent Debenture Stock, purchased 

at 611 10 6 

£600 Queensland 3J per cent Inscribed Stock, 

1950-70, purchased at . . . 450 1 0 

£190 London and North-Western Railway Com- 
pany 4 per cent Guaranteed Stock, purchased 

at 259 1 11 

Temporary loan with the Corporation of Edin- 
burgh ...... ISO 0 0 

£7,650 13 5 

Balance on Account Current with Royal Bank 

of Scotland 174 9 2 

7,825 2 7 

Sum of DiaoHARGK . . £8,052 8 8 


DAVID WILSON, Treasurer. 

CHARLES M. DOUGLAS, Chairman of Directors. 
WM. HOME COOK, C.A., Auditor. 
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STATE OF RECEIPTS AND PAYMENTS in connection with 
the Edinburgh Show, 1916 (postponed). 


RECEIPTS. 

INTBRBST from Special Cup, &c., Funds— 

Fife and Kinross Gold Cup 
Renfrewshire Gold Cup . 

Paisley Gold Cup .... 
Tweeddale Gold Medal 
William Taylor Memorial . 

Sum of Receipts 


1. Printing— 

Wm. Blackwood & Sons 


PAYMENTS. 


2. Advertising- 

Henry Munro, Limited, commission on cancelled 
advertisements ..... 
Do. do. advertising 


3. Replica Cups— 

Fife and Kinross Cup 
Paisley Cup 
Renfrewshire Cup . 


£21 0 0 
2 12 8 


£14 10 6 
20 15 9 
17 6 5 


4. Rosettes, Storage, &c., and Insurance — 

Mrs B. Arnott for rosettes . . . £25 11 3 

T. Gibson & Son, storing and repairing turn- 
stiles . . . . . . 12 12 0 

M ‘Andrew & Co., storing and insurance of plant 8 6 0 
N, B. Mercantile Insurance Co. , insurance of— 

Gold Cups— Burglary . . £4 5 0 

Do. — Fire , . 2 2 6 

Staff . . . . 1 11 6 

7 19 


5. Postages ....... 

Income from W. Taylor Memorial, transferred to Fund Account 


£14 10 6 
17 6 5 
20 15 9 
17 5 4 
10 7 10 


£80 5 10 


£30 1 3 


23 12 8 


.52 12 8 


54 7 3 
5 0 0 

10 7 10 


Sum of Payments 


£176 1 8 


ABSTRACT. 

Amount of Receipts transferred to Ordinary Account . . . £80 6 10 

Amount of Payments do. do. ... 176 1 8 

Balance of Payments . . £95 16 10 

DAVID WILSON, Treasurer, 

CHARLES M. DOUGLAS, Chairman of Directors, 
WM. HOME COOK, C.A., Auditor, 


Edinburgh, 12/^ January 1916. 
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VIEW OF RECEIPTS AND PAYMENTS 
For the Year 1914-1915. 


RECEIPTS. 

1. Annual Subsouiptions and Akrrars received . . . 12 6 

2. LiFB SUBSCRlFTtONS ....... 590 11 0 

£1,974 3 6 

3. iNTKKBSTS AND OlVIDIENDS— 

Interests ...... £2,625 14 3 

Dividends 1,198 2 2 


3,823 16 5 

4. Tranbaotions . . . . . . . 33 15 3 

5. Incomb-Tax repaid for year to 6th April 1915 . . . 314 10 0 

6. Prizes Forfeited, &c. (Paisley and Hawick Shows) . . 13 10 0 

7. Donation to Funds by Fife Agricultural Society . . . 5 5 0 

8. Receipts in connection with Edinburgh Show, 1915 (postponed) . 80 6 10 

Sum op Ubobipts . . £6,245 6 0 


PAYMENTS. 

1. Establlbhmrnt Expenses— 

Salaries and Wages .... 6 1 

Feu-duty, Taxes, Coals, Gas, Repairs, and Fur- 

nishings, &c. . . . . 345 17 1 

£1,704 3 2 

2. Fbb to Auditor of Accounts for 1913-1914 . 75 0 0 

3. Education . . . . . . 149 3 6 

4. Chemical Department . . . . 159 4 6 

5. Veterinary Department . . . . 13 15 0 

6. Botanical and Entomoloqical Department . 26 10 0 

7. Society’s Tranbaotions .... 962 14 9 

8. Ordinary Printing, Advertising, Stationery, 

Books, &c.. Postages, Bank Charges, &c. . 295 8 2 

9. Fee to Consulting Engineer . . . . 75 0 0 

10. Grants to Public Societies . . . . 25 0 0 

11. Miscellaneous . . . . . 116 9 8 

12. Special Grants ..... 1,100 0 0 

13. Payments in connection with Hawick and Paisley 

Shows 169 10 0 

14. Payments in connection with Edinburgh Show, 

1915 (postponed) ..... 176 1 8 

16. Premiums for Local Shows and District Competitions 415 10 7 

16. Certificates and Medals for Long Service . 139 11 11 

17. Expenses in connection with Trial of Improved 

Potato-Planters . . . * . 43 16 5 

18. Expenses in connection with Trial of Motor Im- 

plements ...... 226 6 7 

Sum of Payments . . 6,873 4 11 

Balance of Receipts . £372 1 1 


DAVID WILSON, Treasurer. 

CHARLES M. DOUGLAS, Chairman of Directors, 
WM. HOME COOK, C.A., Auditor. 

Edinburgh, VUh January 1916. 
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PROCEEDINGS AT BOARD MEETINGS. 


MEETING OF DIEECTOKS, 3kd MARCH 1915. 

Mr Charles Douglas, D.Sc., of Auclilochan, in the Chair. 

Present. — Vice-President — Major F. J. Carruthers. Ordinary Directors — Mr 
George W. Con.stablo ; Mr John M'Hutchen Dobbie ; Mr Charles Douglas, D.Sc. ; 
Mr William Elliot; Colonel G. J. Fergussou-Buohanau ; Sir Archd. Buchan 
Hepburn, Bart. ; Mr Hugh M. Leadbetter ; Mr William MacDonald ; Mr Peter 
MacIntyre; Mr James M‘Laren ; Mr K. Macmillan; Mr James M‘ Queen ; Mr John 

C. Robertson ; Mr George Bertram Shields ; Mr Duncan Stewart ; Mr D. A. Stewart ; 
Sir Hugh Shaw Stewart, Bart. ; Mr R. D. Thom. Extraordinary Directors— 

A. H. Anderson ; Mr James I. Davidson ; Mr Thomas Elder ; Mr David Ferrie ; Dr 
R. Shirra Gibb ; Mr William T. Malcolm ; Mr James Wylie. Treasurer— David 
Wilson, D.Sc. Hon, Secretary— Alexander Cross. Chemist— Mr J. F. Tocher, 

D. Sc. Engmeer — Professor Stanfield. Auditor— Mr Wm. Home Cook, C.A. 


Medcds for Ploughing Matches, 

A letter was read from the Secretary of the Beith Ploughing Society stating that, 
owing to a large number of the young men in the district being absent on military 
duty with the Ayrshire Yeomanry, only eight competitors had taken part in the 
competition this year, and asking if, under these circuinstances, the usual medal 
would be awarded. The minimum number of competitors required by the regula- 
tions is twelve. 

It was unanimously agreed that a medal be awarded as usual ; and the Secretary 
was instructed that this decision should apply to all similar cases. 


Edinburgh Show, 1916. 

Grant by Edinburgh Town Council . — A letter was read from Sir Thomas Hunter, 
Town Clerk, intimating that the Magistrate-s and Council had voted a sum of four 
hundred guineas (£420) to the funds of the Show. 

The Secretary was iostmeted to convey to the Town Council the cordial thanks 
of the Directors for the handsome donation. 

Proof of Prize List , — The Prize List and Regulations for the Edinburgh Show was 
submitted in proof and generally approved of. 

SuffoUk Sheep . — A letter was read from the Secretary of the Suffolk Sheep Society, 
stating that the Council of the Society would now be willing to offer an additional 
£10, as well as a £20 Challenm Cup previously offered. The Board had already 
accepted a grant of £20 and allocated it in money prizes. 

It was agreed that it would not be advisable to make any alteration in the Prize 
List as at present arranged for this year. 

Aberdeen-Angus Cattle . — A letter was read from the Secretary of the Aberdeen- 
Angus Cattle ^ciety. stating that the Council of the Society did not wish any 
alteration made in toe classification of these cattle, to permit of two-year-old 
animals which had had a calf being shown along with tne heifers instead of with the 
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British Holstein CaitU>--AX the request of the Breed Society it was agreed that 
in fhture the designation of these cattle be ** Holstein-Friesian instead of ** British 
Holstein.’* 


Blaclfface Wool, 

A letter was submitted from the Board of Agriculture for Scotland transmitting 
copy of a letter, dated 13th February 1915, from the Board of Trade to the Under- 
secretary for Scotland, intimating that arrangements had been made to license, 
subject to certain conditions, the exportation to neutral countries of a considerable 
proportion of the Blackface clip. 

On the motion of the Chairman it was agreed to thank the Board of Agriculture 
for Scotland for their action in the matter. 

Mr Gbobob W. Constablb submitted samples of khaki cloth which had been 
made in Peeblesshire from pure Blackface wool, and in the manufacture of which the 
entire fleeces had been used and not merely selected portions. He suggested that 
the Board should use its influence with the War Office to get them to make use of 
this cloth for military purposes. The Chairman, however, pointed out that repre- 
sentations to this effect had already been made, and not without success. 


Potato Planter Trial. 

A Minute of Meeting of the Implement Trials Committee, dated 3rd March, was 
read and approved. 

The Minute stated that six machines had been entered for the forthcoming Trial 
of Potato Planters on 25th March, and recommended (1) that the following gentle- 
men be appointed to scrutinise the work of the planters and prepare an official 
report thereon : Mr T. Blair, Hoprig Mains ; Mr George Dun, Woodmill, Auchter- 
muchty ; Mr James Wilson, Westbum, Cambuslang; and Professor Stanfield, the 
Society’s Consulting Engineer ; (2) that the following Sub-Committee be entrusted 
with the carrying out of the necessary arrangements : Mr J. T. M'Laren, Convener ^ 
Mr J. M‘Hutchen Dobbie, and Mr G. B. Shields, along with Mr Robin Welsh, the 
tenant of Liberton Mains, where the trial is to take place. 


Veterinary Examination of Horses. 

The following Report of the Committee on the above subject, dated 3rd February, 
was submitted : — 

“The Committee are of opinion that the Society should undertake the Veterinary 
“ examination of horses exhibited at the Annual Show, and recommend to the Board 
“ of Directors as follows : — 

“1. That a beginning be made by examining the Stallions of all ages and of all 
“ breeds. 

“2. That the fact that the animal’s name appears on the Register of the Board of 
“ Agriculture and Fisheries or the Board of Agriculture for Scotland for the current 
“ year be accepted in lieu of examination. 

“3. That all Competitors in the Stallion Classes be examined before being judged, 
“ and no animal found to be unsound be allowed to compete. 

“4. That it be remitted to this Committee to prepare a panel of Veterinary 
“ Surgeons from which the Veterinary Inspectors each year should be chosen. 

“ 5. Hiat in order to carry the foregoing recommendations into effect, the follow- 
“ ing new Rule be added to the Society’s Show Regulations : — 

“ * No Stallion or Colt shall be allowed to compete for any of the Society’s Prises 
“ * until it has been certified free from hereditary unsoundness by a Veterinary 
“ ‘Surgeon appointed for that purpose by the Society, except in those cases where 
“ *the name of the animal appears on the Raster of Stallions for the current 
“ 'year of the Board of Agriculture and Fisheries or the Board of Agriculture for 
“ 'Scotland.*** 

Mr Lbadbbtteb, Steward of Horses, drew attention to certain practical difficulties 
in carrying out the provisions of the Report. These related to the time that would 
be required for carrying out the inspection, as horses did not reqidre to be in the 
Showyard until 8 A.M., and the judging commenced at 9.80; to the number of 
veterinary inspectors that would bo required ; and to the retention in the Showyard 
of horses that nad been rejected. 

Mr Malcolm concurred in drawing attention to these difficulties, and further 
pointed out that there might be a difficulty in dealing with horses which might be 
present in the Showyard which had previously been rejected by the Inspectors of 
the Board of Agriculture. 
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The Chairman said that the views of Mr Leadbetter and Mr Malcolm were not 
inconsistent with the provisions of the Report, but merely showed that the adoption 
of the Report must be followed by the framing of regulations in detail for carrying 
out the examination. 

The Report was accordingly, on the motion of Mr Alexander Cross, approved, 
and it was remitted to the Committee to frame the necessary regulations. 

Mr W. T. Malcolm was added to the Committee. 


Catering in Showya/rd, 

A Minute of Meeting of Catering Committee, dated 3rd March, was read and 
approved. 

The Minute recommended (1) that there be four licensed refreshment booths in the 
Showyard, the caterers in these to be John Mitchell, Union Buildings, Aberdeen 
(Committee Booth); John Brodie, Cross Keys Hotel, Dalkeith; Thomas White, 
Ltd., 7 and 9 Gordon Street, Glasgow; John Smith & Sons, 84 Gordon Street, 
Glasgow ; (2) that in one of the refreshment booths a somewhat more expensive 
luncheon be served, at a charge of Ss. 6d., on the Tuesday and Wednesday. In the 
other three booths the usual luncheons at 2s. 6d. will be provided on the Tuesday 
and Wednesday. After 3 o’clock, however, on these days, and all day on Thursday 
and Fritiay, meals will be provided according to a fixed tariff for each course, the 
2s, fid. rate being suspended ; and (3) that the attention of Stand>holders be ^ain 
drawn to the Society’s regulation prohibiting the wving of alcoholic drinks to visitors, 
and pointing out that the regulation will be strictly enforced. 


Cross-bred Cattle. 

A Minute of Meeting of Committee appointed to consider the steps to be adopted 
for encouraging the breeding of Cross-bred Cattle was submitted and approved. 

The Minute recommended (1) that the Directors intimate that they are prepared 
to consider applications in respect of District Competitions from Local Societies 
which desire to use their grants as prizes for Cross-bred calves and year-old cattle ; 
and (2) that the following note be inserted in the Premium Book, under District 
Competitions, Class II., p. 44 : “ Exceptions to this rule may, however, be authorised 
by the Directors on application.” 

The Committee was continued with the view of giving further consideration to this 
subject. 

Election of Office-bearers. 

The Chairman submitted a veii'ial statement of the findings arrived at by the 
Committee appointed to report on the Showyard Resolution regarding the Election 
of Office-bearers. He said the Committee thought it right to prepare the Report in 
draft, and in order to give the Directors the fullest opportunity fox consideration it 
was proposed to send a copv to each Member of the Board at an early date. The 
Draft Report would therefore come up for consideration at next Meeting of the 
Board. 


Edinburgh Show Buildings. 

A letter from the Society’s Showyard Contractors regarding the use of corrugated 
iron instead of wood for the boundary fence was submitted. It was agreed that it 
would not be advisable to use corrugated iron for those parts of the boundary fence 
which were adjacent to the stables, but that in other parts this material might be 
used. 


New Entrance Oates, 

Plans and estimates for a new Entrance Structure were submitted by Professor 
Stanfield. It was agreed, in view of the abnormal cost of material, to delay proceed- 
ing with this new structure at the present time, providing it was found that the use 
of the old structure could be retained for another year. 

On the general question of proceeding with the erection of the Showyard some 
discussion took place, and the Chairman stated what steps he had taken to ascertain 
the views of the War Office on the question of the advisability of holding the Show. 
It was eventuallv a^eed that the Chairman be asked to call a Special Meeting of the 
Directors on 17th March, or such other date as he might find more convenient, to 
consider the question in the light of the replies he might receive from the War Office 
and the Railway Companies. 
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MEETING OF DIRECTORS, 7th APRIL 1916. 

Mr Charles Douglas, D.Sc., of Auchlochan, in the Chair. 

Present — Vice-President — Major P. J. Carrnthers. Ordinary Directors — Mr George 
Bean ; Mr Walter Biggar ; Mr John M'Hutchen Dobbie ; Mr Charles Douglas, D.Sc. ; 
Mr William Elliot ; Sir Archd. Buchan Hepburn, Bart. ; Mr Hugh M. Leadbetter ; 
Mr John M'Caig ; Mr William MacDonald ; Mr Peter MacIntyre : Mr James M‘Ijaren ; 
Mr Robert Macmillan ; Mr James McQueen ; Mr C. H. Scott Plummer ; Mr John C. 
Robertson ; Mr George Bertram Shields ; Mr Duncan Stewart ; Sir Hugh Shaw 
Stewart, Bart. ; Mr R. D. Thom; Mr R. G. Young. Exit atyrd inary Directors— 
James Allison ; Mr A. H. Anderson ; Mr James 1. Davidson ; Mr John E^Imond ; 
Mr Thomas Elder; Mr David Ferrie ; Dr R. Shirra Gibb; Mr James A. Hunter; 
Mr J. Ernest Kerr ; Mr J. T. M'Laren ; Mr William T. Malcolm ; Mr John M. 
Martin ; Mr James Wylie. Honoiaty Secretary— M .t Alexander Cross. Engineer — 
Professor Stanfield. Auditor— Mv William Home Cook, C.A. 

{In Committee,) 

Edinburgh ShoWy 1916, 

The Chairman intimated the results of the inquiries which ho had addressed to the 
Military Authorities and the Caledonian Railway Company. 

Mr M'Hutohen Dobbik moved that the Annual Show, arranged to be held in 
Edinburgh this year, be not proceeded with. 

Mr C. H. Scott Plummer seconded. 

Mr W. T. Malcolm moved as an amendment that the Show be proceeded with. 

Mr George Bran seconded. 

A discussion followed, which was taken part in by Sir Archibald Buchan •Hepburn 
of Smeaton, Bart., Mr Thonuis Elder, Mr J. Inglis Davidson, and Dr K. Shirra Gibb. 

On a division the motion was carried by a large majority, only six votes being 
recorded in favour of the holding of the Show. 

It was agreed to consider at next Meeting of the Board the effect this decision 
would have on the previous resolutions to hold the Shows of 1916 at Aberdeen, and 
1917 at Stirling. 

{The Board then met in PuUic.) 


Edinburgh Show, 1915. 

The Chairman announced that the Directors, meeting in Committee, had decided, 
in view of all the circumstances, not to proceed with the Show arranged to take place 
in Edinburgh this year. 

Nomination of Directors, 

The Secrbtart submitted the usual Report of Meetings of Members held in the 
various Show districts for the nomination of Directors. 


Potato Planter Trials, 

A Minute of Meeting of the Implement Trials Committee, dated 7tb April, was 
read and approved. 

The Minute recommended that the Report on the Trials by the Official Observers, 
which was laid on the table, should be issued at once to the Press, and should not be 
withheld until the publication of the volume of * Transactions,’ in which it would 
also appear. 

On the motion of the Chairman, the cordial thanks of the Board were conveyed 
to the Official Observers for their services and Report ; to Mr Robin Welsh, Liberton 
Mains, for the use of the field and for the complete arrangements which he had 
made; and to the Committee for the efficient manner in which the Mals were 
carried through. 

Forestry Examination, 

The Sroretaby submitted the Report on the results of the recent EzamiBation in 
Forestry held by the Society. 
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Election of Ojffm-hearers. 

The Chairman, as Convener, submitted the Report of the Committee appointed to 
consider the Showyard Resolution of July 1914 regarding election of Office-bearers. 
In moving its adoption he expressed the hope that the Report would be accepted as a 
reasonable settlement of a question which, he ventured to think, had occasioned too 
much controversy in the past, and which it was very desirable in the interests of the 
Society should be brought to a close. 

Mr Thomas Eldsr, Stevenson Mains, seconded, and the Report was duly approved. 

Report by Committee . — The Resolution instructs the Directors (a) to consider the 
advisability of submitting nominations of office-bearers to the Meeting in the Show- 
yard, and \b) if so advised, to suggest necessary amendments to the Bye-laws. 

I. As to (a), the Board may recommend this change, or report against it. It may, 
alternatively, report generally without submitting a recommendation. 

II. It may, if it recommends the change, or submits no recommendation, report on 
(6) the amendments of Bye-laws which will be necessary if the proposed change be 
carried out. 

As to the first question, the Committee can only call attention to the obvious reasons 
for and against the proposed change. On the one hand, it is evident that a much 
larger meeting is obtainable in the Showyard than is usually obtained elsewhere. 
On the other hand, such a meeting must generally be disproportionately representa- 
tive of the members resident in the Show Division in which it is held. 

No other important considerations present themselves, and the question is merely 
one of choice between the advantages indicated. In the opinion of the Committee, 
the Directors would do well to leave the choice to be made by the members of the 
Society at a General Meeting rather than to urge any preference that they may 
severally or collectively entertain. The Committee suggest that any change that 
may be made should apply only to the nominations of Extraordinary Directors, A\ho 
are nominated solely by the Board, and not to those of Ordinary Directors, who are 
nominated by the Show Divisions, or of the President or Vice-Presidents. 

They believe, however, that the Directors should, in order to carry out the instruc- 
tions of the meeting in July last, indicate by what amendments of Bye-laws the 
suggested change may best be made, if the members think it desirable. 

In this connection it must be pointed out that the Charter includes no reference to 
the Showyard Meeting. 

If, therefore, the change be desired, it will be necessary either (1) to alter the 
Charter so as to constitute the Showyard Meeting a General Meeting of the Society ; 
(li) to provide that the General Meeting, enacted to be held in June or July, be held 
in the Showyard in July ; or (3) to make Bye-laws providing for the adjournment of 
this Meeting to the Showyard, in such a way as to defer the election of office-bearers 
to the adjourned Meeting in the Showyard. 

The first course is, on obvious general grounds, undesirable, if it can be avoided. 

The second course is open to the objection that the Showyard Meeting is not a 
very suitable occasion for deliberative purposes, since it must often take place at a 
remote centre, and be attended by an overwhelming predominance of the members 
residing in a particular Show Division. 

The third course could be so adopted as to provide for the ordinary business of a 
General Meeting being transacted as heretofore in June, while reserving the election 
of all or any office-bearers for submission to the Showyard Meeting. T^e Showyard 
Meeting would thus be an adjourned General Meeting, and would come under the 
Bye-laws and rules of order regulating General Meetings. 

In considering the situation, it should perhaps be borne in mind that the Showyard 
Meeting, as at present constituted, is held only at the option of the Directors, that it 
was originally intended merely as an occasion for discussion and suggestion, and that 
it has not the powers of a General Meeting as provided for in the Charter. 

It is doubtful whether its decisions have any binding character, and whether it has 
power to alter Bye-laws or transact similar business. This view is presented in 
the following letter from the late President of the Society to the Chairman of the 
Board;— 

Eildon Hall, St Boswxlls, 
^\8t July 1914. 

Dbar DouaLAS,— I think the Directors of the Highland and Agricultural Society 
should consider the advisability of making Bye laws, or, if that is not possible, rules 
to regulate the procedure at the Meeting in the Showyard. 

At present there is no reference in the Bye-laws to the Showyard Meeting, and 
there is nothing to guide the Chairman in regard to procedure, and it appears to me 
that any motion can be made with or without notice ; but, as the only recognised 
Meeting are the two statutory ones, it also appears to me that any motion that may 
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be carried at the Showyard Meeting is ineffectire, the said Meeting having no power to 
alter any Bye-law, &c. However, I may be wrong ; but under present circumstances 
it is exceedingly awkward for the Chairman of the Meeting if he is asked to decide 
upon a point of order or procedure when there are no rules for the conduct of the 
Meeting. Of course this does not apply to the point of order which was raised last 
Wednesday, because, in my opinion, in that case the proposal was contrary to the 
Charter and therefore out of order. — Yours sincerely, 

(Signed) Dalkbith. 

In order to be consistent with existing conditions, the Committee believe that a 
decision to make the change in question should, if arrived at, be made effective by 
enacting a new Bye-law as follows - 

“ The General Meeting appointed to be held in June or July shall be held on 
a day not later than the opening day of the Society’s Show, and shall, if held 
before that day, be adjourned to be concluded in the Showyard on one of the 
days of the Show. Any business may, at the discretion of the Meeting, be post- 
poned for consideration at the Adjourned Meeting ; and the election of Extra- 
ordinary Directors shall be so postponed. Provided that no motion shall be 
voted on at the Adjourned Meeting, of which competent notice has not be given 
for the Meeting as originally called. Provided further, that in the event of the 
Society’s Show not being held, the Adjourned Meeting shall be held on such day 
as may be determined by the Directors.” 

It would farther be desirable to prescribe definitely the form which must be taken 
by any amendment to the nominations proposed, by a Bye-law as follows : — 

** No amendment on the nominations of Office-bearers shall be competent except 
the substitution of another name of a member willing to accept election for that 
of one of the nominees.” 

It will be remembered that the occasion of the resolution passed was the dissatis- 
faction felt in certain (barters with the exercise of the Board’s powers in recom- 
mending Extraordinary Directors. 

The Hawick Showyard Meeting decisively rejected the proposal that retiring 
Ordinary Directors should be ineligible as Extraordinary Directors. 

It is felt, however, by a certain number of members, that the powers of the Board 
should not be so exercised as to perpetuate the presence on the Board of Directors 
who, for a long period, have not sought election as Ordinary Directors ; and the 
existence of a controversy on this subject is not in the interests of the Society. 

The circumstances which led to the practice objected to have been in some degree 
modified by the fact that opportunities for ordinary election are now regularly 
afforded by the Bye-law which readers retiring Ordinary Directors ineligible for 
ordinary election till an interval of time has elapsed. 

The Committee therefore suggest that the Board should recommend the following 
Bye-law for adoption 

**The Board shall not recommend a Director for extraordinary election for 
more than two years in succession.” 

The Committee further suggest that the words ‘*Show Division” should be substi- 
tuted for *'Show District” wherever these words occur in the Bye laws. 

In order to remove all doubt as to the powers of the Sho^ard Meeting, as at 
present held, the Committee thought it desirable to consult the ^ciety’s Law Agents 
(Messrs Tods, Murray, & Jamieson, W.S.) on this point. The Law Agents express a 
definite opinion that, as the Showyard Meeting is not a General Meeting of the 
S^ittty as stipulated by the Charters, it is not competent to deal at that Meeting 
with any business such os the election of Office-bearers, which is reserved by the 
Charters for the consideration and decision of one or other of the two Annual General 
Meetings. 

7th Apnl 1915. 


Veterinary Inspection of Horses, 

It was reported that the Committee on the Veterinary Examination of Horses had 
met that day and had formulated draft regulations for the inspection of Stallions at 
the forthcoming Show. In view of the decision not to proceed with the Show, it was 
a|^ed that further consideration of these regulations bo postponed meantime, 
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Conference on Compensation for Improvements under Agricultural 
Holdings Act, 1908. 

A letter was read from the Board of Agriculture for Scotland inviting the Society 
to appoint representatives to a Conference for the purpose of considering whether any, 
and if so what, steps should he taken to prepare a standard scale of compensation for 
improvements under the Agricultural Holdings (Scotland) Act, 1908. 

The following delegates were appointed : The Chairman ; Dr David Wilson of 
Carbeth ; Mr James Inglis Davidson, Saughton Mains ; Mr Thomas Elder, Stevenson 
Mains ; Dr R. Shina Gibb, Boon, Lauder; Mr Peter M‘Intyre, Tighnablair, Comrie. 


General Meeting, 

The Half-Yearly General Meeting of the Society was fixed to beheld on Wednesday, 
2nd June. 


Blackface Wool, 

The Secrbtary submitted a letter received from the Board of Agriculture for 
Scotland transmitting copy of a letter addressed to the Under-Secretary for Scotland 
by the Board of Trade, intimating revised arrangements in connection with the expor- 
tation of Blackface wool. 


MEETING OP DIRECTORS, 6th MAY 1915. 

Mr Charles Douglas, D.Sc., of Auchlochan, in the Chair. 

Present , — Vice-President — The Earl of Haddington. Ordinary Directors — Mr John 
M^Hutchen Dobbie ; .Mr Charles Douglas, D.Sc. ; Sir Archd. Buchan Hepburn, Bart. ; 
Mr Hugh M. Leadbetter; Mr James McQueen ; Mr George Bertram Shields; Sir 
Hugh Shaw Stewart, Bart. ; Mr R. D. Thom ; Mr R. C. Young. Extraordinary 
Directors — Mr James Allison; Mr A. H. Anderson; Mr Janies I. Davidson; Mr 
John Edmond; Mr David Ferrie; Dr R. Shirra Gibb ; Right Hon. Lord Provost 
Inches ; Mr J. T. McLaren ‘Mr William T. Malcolm ; Mr John M. Martin ; Mr James 
Wylie. TVcflWwrcr— Mr David Wilson, D.Sc, Hon, Secretary — Alexander 
Cross. Professor Stanfield. Auditor — Mr Wm. Home Cook, C.A. 


Edinburgh Show, 1916. 

Report to Half-Yearly General Meeting,— 1 !\sq Secretary read the following Draft 
Report by the Directors regarding the postponement of the Edinburgh Show, which 
it was proposed to submit to the Half-Yearly General Meeting of the Society on 2nd 
June. (See Proceedings at General Meeting, p. 327.) 

Sir Archibald Buchan Hepburn of Smeaton, Bart., formally moved approval of 
the Report. 

Mr M'Hutchbn Dobbin seconded. 

The Chairman explained why it happened that it was only at this stage, a month 
after the Board's decision, that their reasons for abandoning the Show of 1915 were 
communicated to the public. It was quite evident that at last Meeting it would be 
idle to proceed with the business of arranging details for the Edinburgh Show until 
the previous question had been decided as to whether the Show should take place or 
not, and therefore it fell to him to decide whether they should go into Committee 
or not. Two considerations presented themselves. If the Show was to be post- 
poned, there was much to be said for allowing members of the Society and the 
public to know the Board's view as soon as might be. On the other hand, there was 
also the possibility that the Board mi^ht decide to maintain its decision to hold the 
Show, and if that had been the decision of the Board, then every member of the 
Society would recop^nise that it would have been a great disadvantage to have had 
speeches made which would have contributed to the non-success of the Show. 

The Report was unanimouslv approved. 

Arrangements as to Field, ic , — The Secretary reported that satisfaotoi^ arrange- 
ments had been made with Messrs Speedie Brothers regarding the Show Field, They 
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had agreed to take over the fall tenancy for the current year, and were prepared to 
enter into a similar arrangement when the Show was held in Edinburgh. The 
Caledonian Railway Company had agreed to this, and to the other arrangements 
regarding the field and accesses thereto holding good for a future occasion. Contracts 
with caterers, hotel, &o., had been cancelled, and all implement exhibitors at the 
Shows of past three years had been notified. 

Donation by City of Edinburgh,— k letter was submitted from the Town Clerk of 
Edinburgh in which it was stated that the grant of 400 guineas towards the expenses 
of the Edinburgh Show of 1916 now lapsed, and that it would be necessary for the 
Society to make a formal application for a grant when the Show was to be held in 
Edinburgh. 

Lord Provost Inches said he was quite sure that the Magistrates and Town 
Council would give the same grant when the Show came to Edinburgh. 

The Chairman expressed the gratification of the Board at receiving this assurance 
from the Lord Provost of Edinburgh. 

Requisition by Members.— Secretary read a Requisition, dated 14th April, 
signed by forty-one members, to call a Special Meeting of the members of the Society 
in order to reconsider the decision of the Directors in cancelling the 1916 Show at 
Edinburgh. He said that on receiving the requisition he had wiitten to the member 
whose signature appeared first on the list, pointing out that, as Secretary, he had no 
power to call a General Meeting of members. That could only be done, according to 
the Charters of the Society, by the Board of Directors, 

The Chairman said there was no rule, according to the Charter, by which on a 
certain requisition a Special General Meeting must be called. The responsibility 
for calling such a Meeting rested entirely with the Directors. So far as effecting 
any practical purpose was concerned, no Meeting could be held in time to enable 
arrangements to be made for holding the Show this year. It was a question whether 
the Directors should call a Special Meeting when the Half-Yearly Meeting was so 
near at hand. It would be held only about a fortnight after the earliest possible date 
at which a Special Meeting could be held. If no one moved that such a Meeting be 
held, it would not take place. The matter lay with the Board._ 

There was no j^roposal to the effect that a Special Meet big be held. The Secretary 
was Accordingly instructed to write to the petitioners pointing out the general 
considerations above mentioned. 


Arrangements for Future Shows, 

Sir Archibald Buchan Hepburn moved that the next Show of the Society be held 
at Edinburgh, and that the subsequent Shows be held in Aberdeen and Stirling 
according to the ordinary rotation. 

Mr J. iNOLis Davidson seconded, and the motion was unanimously agreed to. 


Aberdeen Show, 

A letter was submitted from the Town Clerk of Aberdeen stating that, while 
recomising the force of the considerations urged by the Directors, the Council did not 
see their wav to increase their donation to the funds of the Show to more than the 
sum originally voted (£100). 


Vacancy on (he Board. 

On the recommendation of the Ordinary Directors in the Perth district, it was 
unanimously agreed to nominate Mr Hugh Martin, Flowerdale, Kinrossie, to fill the 
vacancy on the Board caused by the death of Mr W. S. Ferguson. 


National Diplmna in Agriculture. 

Mr Alexander Cross of Knockdon, Convener of the Education Committee, sub- 
mitted a Report on the results of the recent examination at Leeds for the National 
Diploma in Agriculture. 
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MEETING OP DIRECTORS, 2nd JUNE 1916. 

Mr Charlbs Dougi^r, D.Sc., of Auchlochan, in the Chair. 

PresenL-^Ordinary Di/rectors—lAt Walter Biggar ; Mr George W. Constable ; Mr 
John M‘Hiitchen Dobbie ; Mr Charles Douglas, D.Sc. ; Sir Archd. Buchan Hepburn, 
Bart. ; Mr Hugh M. Leadbetter ; Mr William MacDonald ; Mr Peter MacIntyre ; Mr 
George Bertram Shields ; Sir Hugh Shaw Stewart, Bart. ; Mr Duncan Stewart ; Mr 
D. A. Stewart ; Mr R. D. Thom ; Mr U. C. Young. Extraordinary Directors — 
Mr James Allison ; Mr A. H. Anderson ; Mr James I. Davidson ; Mr Thomas Elder ; 
Mr David Ferrie ; Dr R. Shirra Gibb ; Mr J. T. McLaren ; Mr William T. Malcolm ; 
Mr John M. Martin ; Mr Archibahl Whyte. Treasurer — Mr David Wilson, D.Sc. 
Hon, Secretary — Mr Alexander Cros.«. Engineer— Vroi^mox Stanfield. Chemist — 
Mr J. P. Tocher, D.Sc. 


Edinburgh^ Aberdeen ^ and Stirling Shows. 

A draft report by the Board of Directors to the Half-Yearly General Meeting of 
Members regarding the future arrangements for the Society’s Annual Shows was 
submitted and approved. (See Proceeding at General Meeting, page 329.) 


Aberdeen Show. 

A letter was submitted from the Town Clerk of Aberdeen stating that the donation 
of £100 voted by the Council in connection with the intended Show at Aberdeen in 
1916 would remain good for the postponed Show. The letter also gave, in detail, the 
condition.s under which the Council had agreed to grant the use of the Links as a 
site, and a supply of water, free of charge. 


Edinburgh Agricultural Association. 

A letter from the Secretary of the Edinburgh Agricultural Association, dated 13th 
May 1916, was read, applying for a grant in aid of the funds of the Association’s 
Show, to be held in Edinburgh this year. 

Dr Wilson state<l that the Finance Committee had consideied the letter, and had 
uuaniniou.sly decided to recommend that a grant of £100 be given. He moved 
accordingly. 

Mr M41UT0HBN Dobbie seconded, and the grant was agreed to. 


Implement Trials. 

A Minute of Meeting of the Implement Trials Committee, dated 2nd June, was 
submitted. 

The Minute recommended that the Committee be given powers to arrange for an 
Exhibition Trial of Motor Implements, provided it was found practicable to organise 
such a demonstration, and that they be authorised to incur expenses not exceeding 
£300 in connection therewith. 

Mr J. T. McLaren, Convener, in moving approval of the Minute, said the Com- 
mittee were strongly of opinion that the trial should be held, if fouml at all possible. 
Tn view of the great scarcity of farm labour at the present time, it was only ri^ht 
that the Agricultural community should have an opportunity of seeing in operation 
implements that might reduce labour on the farm. 

Mr R. C. Young seconded, and the Minute was approved. 


Publications. 

On the recommendation of the Publications Committee, payments to writers of 
articles in the * Transactions,’ amounting to £186, 178., and outlays connected 
therewith, £14, 8s. 6d., were authorised. 
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Motions for Omeral Meeting, 

The following motions, to be moved at the Half-Yearly General Meeting, were duly 
notified to the Board of Directors for the second time, in terms of the Charter: — 

1. That the following Bye-law be adopted — * The Board shall not recommend 

a Director for extraordinary election for more than two years in suc- 
cession.”* 

2. That when the Bye-laws are reprinted the words * Show Division * be sub- 

stituted for * Show District* wherever these words occur.** 


MUk and Domes* {Scotland) Act. 

Letters from the Secretary of the National Farmers* Union of Scotland, dated 2l8t 
and 22nd May 1915, were read, asking the Society to use its influence in securing the 
postponement of the date of coming into effect of the Milk and Dairies’ Act and the 
Tuberculosis Order. 

The Chairman stated that the Conference which was created by the Board to con- 
sider the Milk and Dairies’ Bill was still in being, and acting on behalf of the Board, 
as Convener of that Conference, he had had it in view to summon a further meeting. 
The Conference represented all the interests involved very fully. He suggested that 
the Farmers’ Union, which had interested itself in the question of milk supply, should 
be invited to send two delegates, The date for which he proposed to call the Con- 
ference was June 16th. 

*rhe Chairman's proposal was agreed to. 

{At this stage the Board sat in Committee.) 


Finance, 

A Minute of Meeting of Committee, dated 2nd June, was submitted and approved. 

The Minute recommended (1) that a grant of £100 be given from the 8t Kilda 
Fun<l towards the relief of the present distress on the island ; (2) that a special grant 
of £100 be given to the Edinburgh Agricultural Association towards the expenses of 
the Association’s Show to be held in Edinburgh this year ; (8) that steps be taken to 
amend Bye-law No. 2, which defines the classes of candidates who shall be admitted at 
the lower rate of subscription, so as to include “such other persons as, in respect 
of their official or other connection with Agriculture, the Board of Directors may 
consider eligible.” 


SPECIAL MEETING OF DIRECTORS HELD IN THE EDINBURGH 
AGRICULTURAL ASSOCIATION’S SHOWYARD, SAUGHTON PARK, 
14th JULY 1916. 

Mr Alexander Cross of Knockdon in the Chair. 

PreserU.— Ordinary Directors— Mr Walter Big^r; Mr John M*Hutchen Dobbie; 
Mr Hugh M. Leadbetter; Mr James McLaren; Mr John C. Robertson; Mr Hugh 
Martin. Extraordinary Directors — Mr James Allison; Mr A. H. Anderson; Mr 
James I. Davidson ; Mr John Edmond; Mr David Ferrie; Dr R. Shirra Gibb; Mr 
James A. Hunter ; Mr J. Ernest Kerr ; Mr W. T. Malcolm ; Mr J. T. McLaren ; Mr 
John M. Martin ; Mr James Wylie. Hon. Secretary— VLx Alexander Cross. 


FvnwMC. 

The Secretary explained that with the issue of the new ^per cent War Loan, the 
question had arisen of transferring or converting into War Stock the Society’s 
holding of Consols. After consultation with the Chairman of Directors and the 
Convener of the Finance Committee, a circular letter was sent, on 2nd July, to each 
member of the Board proposing that steps be taken to transfer the Society’s holding 
of Consols, amounting to £5900, into the new War Loan, and also to invest therein 
a further sum of £2700 then on Deposit Receipt and Current Account. 
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In order to avoid the necessity of calling a Special Meeting of the Board, any 
Director who objected to the course proposed was asked to intimate his objection 
not later than 5th J uly. No objection was received. 

Arrangements had therefore been made for the sale of £2620 Consols, from which 
a sum of £1700 would be realised. This, with the £2700 in bank above referred to, 
would enable the Society to invest £4400 in cash in War Stock. Conversion rights 
would also thus be acquired to convert the remainder of the Society’s holding of 
Consols, amounting to £8280, into War Stock, at the rate of £76 Consols for £50 
War Loan, giving £2186, ISs. 4d. War Stock. The Society’s total holding in War 
Stock would therefore be £6586, ISs. 4d. 

The Special Meeting of the Board had been called to authorise the signature, in 
terms of the Charter, of the Letter of Attorney for the sale of £2620 Consols. 

The requisite authority having been given, the Letter of Attorney was duly signed 
by three Ordinary Directors and by the Honorary Secretary. 

Implenunt Trials. 

A Minute of Meeting of Committee, dated 14th July, was submitted and approved. 

The Minute reported that as a result of correspondence with makers of Motor 
Implements, it had been decided to proceed with the Trial. Various offers of fields 
for the Trial Wl been received, and a Sub-Committee had been appointed to select 
a suitable site where both carse and dry field land would be available. 


SPECIAL MEETING OF DIRECTOUS, 15th SEPTEMBER 1915. 

Mr Charlbs Douglas, D.Sc., of Auchlochan, in the Chair. 

Present.-Vice-President — The Earl of Haddington, Ordinary Directors — Mr 
George W. Constable ; Mr John M‘Hutchen Dobbie ; Mr Charles Douglas, D.Sc. ; 
Mr William MacDonald ; Mr Hugh Martin ; Mr John C. Robertson ; Mr G. Bertram 
Shields ; Mr Duncan Stewart ; Mr R. C. Young. Mxtra/yrdinary Directors — Mr 
Thomas Elder; Mr David Ferrie; Dr R. Shirra Gibb; Mr J. T. M‘Laren; Mr 
William T. Malcolm; Mr Archibald Whyte; Mr James Wylie. Auditor — Mr 
Wm. Home Cook, C.A. 

Finance, 

The Chairman explained that the special business for which the Meeting had been 
called was to authorise the signature, in terms of the Charter, of the Form of Ap- 
plication for Conversion of £3280 Consolidated Stock into War Stock. He moved 
that the necessary authority be given. 

Mr J. T. M*Larbn seconded, and the motion being unanimously agreed to, the 
Form of Application was duly signed by three ordinary members and by the 
Secretary. 


Implement Trials, 

The Minutes of Meetings of Sub-Committee, dated 13th August, and of Com- 
mittee, dated 15th September, were submitted. 

The Minutes stated that the Trial would take place at King’s Park Farm, Stirling, 
on 5th and 6th October, and reported the appointment of official observers, and 
other details of the arrangements. 

A letter was submitted from Mr F. J. Baxter, Interim Secretary of the Inverness- 
shire Farmers’ Society, dated 23rd August, containing a request from a large and 
representative meeting of Secretaries and Delegates fTom all the Societies embraced 
in the Northern Distnot of the Highland and Agricultural Society, that the Society 
should repeat, somewhere in the North, the demonstration which they understo<^ 
was to be held at Stirling. 

In accordance with a recommendation of the Implement Trials Committee, it was 
agreed, on the motion of Mr J. T. M*Larin, seconded by Mr W. T. Malcolm, that 
the request be granted— this Society to bear the cost of carriage, and endeavour to 
induce manufacturers to send machines north ; the Local Committee to carry out 
all the local arrangements and bear the local expenses. An additional grant of £100 
was also voted to cover the expenses. 
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MEETING OP DIRECTORS, 8bd NOVEMBER 1915. 

Mr Chablbs Douglas, D.Sc., of Auchloclian, in the Chair. 

Present, — Ordinary Directors — Mr Geoige Bean ; Mr William Carrick ; Mr George 
W. Constable ; Mr John M*Hutchen Dobbie ; Mr William Elliot ; Mr Hugh M. 
Leadbetter ; Mr Murray Little ; Mr William MacDonald ; Mr Peter MacIntyre ; Mr 
Robert Macmillan ; Mr Hugh Martin ; Mr William Mungall ; Mr George Bertram 
Shields; Mr John F. Sleigh ; Sir Hugh Shaw Stewart, Bart. ; Mr Duncan Stewart ; 
Mr D. A. Stewart ; Mr R. D. Thom. Extraordinary Directors— Mr James Allison ; 
Mr James 1. Davidson; Mr Charles Douglas, D.Sc. ; Mr Thomas Elder; Mr David 
Kerne ; Sir Archd. Buchan Hepburn, Bart.; Mr R. Macdiarmid ; Mr J. T. McLaren ; 
Mr John M. Martin ; Mr William Poole. Treasurer — Mr David Wilson, D.Sc. 
Honorary Secretary -^VLt Alexander Cross. Engineer — Professor Stanfield. Gheniist 
— Mr J. F. Tocher, D.Sc. 

The late Lord Ninian Crichton- Stuart^ M,P, 

Before proceeding with the business of the Meeting, the Chairman referred in 
sympathetic terms to the death in action of iaird Ninian Crichton-Stuart, M.P. He 
said they would all recall the remarkable eiitbusia<.m with which Ins Lordship had 
discharged the duties of President of the Society m the year 1912. They had 
formed the highest expectations as to his future services in the cause of Agncultuie, 
and they deeply regretted the sad termination to a promising career. He submitted 
the terms of a resolution to be engrossed in the Minutes, expressing the Board’s 
appreciation of his Ijonlship’s valuable services to the Society, their deep regret at his 
untimely death, and their sincere sympathy with Lady Ninian Crichton-Stuart and 
her family in their sad bereavement. 

The UUe Jaines Wylie, 

The Chairman also referred to the death of Mr James Wylie, who, although 
identified chiefly with another agricultural society, had been for many years an 
A8.si8tant-Stewar<i of Horses, and for the current year was an Extraordinary Director. 
He moved ap[)roval of a resolution expressing the Directors’ appreciation of the 
valuable services rendered by Mr Wylie to the Society, the deep regiet with which 
they had received the intimation of his death, and their sincere sympathy with Mrs 
Wylie and the family of the deceased. 

These resolutions were unanimously adopted, the members present upstanding, and 
the Secretary was instnicted to send extracts of the respective lesolutions to Lady 
Ninian Crichton-Stuart and to Mrs Wyho, 

Chairman of the Board for 1915-1916. 

Sir Archibald Buchan Hkpburn of Smeaton, Bart., moved that Mr Charles 
Douglas, D.Sc., of Auchlochan, be re-elected Chairman of the Board lor another 
year. In making Huh proposal, he said they were departing from precedent, as 
hitherto the Chairman had held office for two years only. The times, however, were 
abnormal, and it was the unanimous feeling of the Boaid in Committee that it was in 
the interests of the Society that their present Chairman should continue in office for 
another year. 

Mr Alexander Cross of Kuockdon seconded, and the motion was unanimously 
carried. 

Mr Douglas, in agreeing to accept office, thanked the Directors for the honour they 
had done him. 


Standing Committees, 

Tt was intimated that the Standing Committees for the ensuing year had been 
appointed by the Board in Committee, and the names would be pnnted as usual in 
tne Premium Book. 


R^esewtatives on other Bodies, 

The following were appointed representatives of the Society on the Boards of 
Management of the undernoted institutions for the ensuing year — viz. : West qf 
Scotland AgricvUwral CoUege^\i Hugli^Shaw Stewart, Bart., of Ardgowan and 
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Blackhall, ArdROwan, ^Greenock ; JbUu M. Martin, Scottiah Conservative Club, 
Edinburgh. Edinburgh and East qf Scotland CoUege of Agricvltwre — David Ferrie, 
Parbroath, Cupar- Fife; Sir Archibald Buchan Hepburn of Smeaton, Bart., Preston- 
kirk. Aberdeen and North of Scotland CoUege of Agriculture — Dr J. F. Tocher, 41^ 
Union Street, Aberdeen ; WUliam Duthie, ^rves. Royal {Dick) Veterinary CoUege 
— John M. Martin, Scottish Conservative Club, Btlinburgh. Glasgow Veterirui/i^ 
CoUege — Alexander Cross of Knockdon, 19 Hope Street, Glasgow. Scottish Milk 
Records .4 Alexander Cross of Knockdon ; John M*Caig of i^lmont ; Sir 
Hugh Shaw Stewart, Bart., of Greenock and Blaokhall. 


Letters, 

The Secretary submitted the following letters 

1. From Dr R. Shirra Gibb, dated 30th October, resigning his position os a 
representative of the Society on the Board of Governors of the Edinburgh and East 
of Scotland College of Apiculture. 

2. From Major W. T. ft. Houldsworth, dated 19th September, stating that as he 
was now under orders to proceed on active service, he would be unable to attend the 
Meeting^ of the Board in the meantime. 

The Chairman explained that Major Houldsworth had asked him if he should 
resign from the Board, and he had assured him that the Directors would not desire 
that any member should resign on account of his being engaged in active military 
service. 

3. Prom Mr A. M‘Kinnon, Missionary at St Kilda, thanking the Board for the 
grant of £100 from the St Kilda Fund to provide supplies for the inhabitants during 
the coming winter. 

4. Prom the Secretary of the Highland Heel aud Strathspey Society, thanking the 
Directors for the use of the Society’s Hall for their weekly practice. 


Annual Show, 

Tlie Chaiuman said it was usual at that Meeting to receive a report by the Shows 
Committee. It had been considered advisable, however, this year not to call a 
Meeting of the Committee, ou two grounds. In the first place, the arrangements for 
the next Edinburgh Show had been very largely made in advance, in respect of the 
Show which it had been intended to hold this year, and therefore tiiere was no 
urgency. In the second place, all the circumstances pointed to the necessity for 
very careful consideration before any decision was come to regarding the holding of 
a Show in 1916. He suggested that it be remitted to the Shows Committee, as 
its first duty, to consider and report ou that question. This was unanimously 
agreed to. 


Milk and Dairies* {Scotland) Act, 

The Report of the proceedings at the Conference on the above Act, held on 16th 
June, was laid on the table. 

The Chairman stated that, as the members of the Board were aware, the coming 
into operation of the Act had been postponed to a period considerably after the ter- 
mination of the war. 


Naiional Diploma in Dairying, 

Mr Alrxandbr Cross, Convener of the Education Committee, submitted Reports 
on the Examinations for the National Diploma in Dairying, held at Reading and 
Kilmarnock in the end of September, showing that 23 candidates presented 
themselves at Reading, of whom 15 passed, and 28 at Kilmarnock, of whom 22 
passed. 


Motor Implement Trials, 

A Minute of Meeting of Committee, which was accompanied by the official Re^rt 
on the Exhibition Trial of Motor Implements, held at Stirling on 5th and 6th October, 
was submitted. 

Mr J. T. M^Larbn, Convener, in moving approval of the Minute aud of the Report, 
dealt at length with various points in connection with the Trial. While the imple- 
ments did well up to a certain point, he was of opinion that the perfect motor tHfage 
implement had not yet been put on the market. The great interest taken in the 
demonstration, however, proved that farmers were quite prepared to oonsider the 
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purchase of these implements when a suitable one was produced. The total cost of 
the Trial was well within the amount sanctioned by the Directors. 

The Minute and Report were approyed. and it was agreed that the latter be 
published forthwith. (See pages 291 to 296.) 

On the motion of Mr M^Labbn, cordial votes of thanks were accorded to the 
following gentlemen for their services in connection with the Trial 

The Messrs Dewar, King’s Park Farm, who placed their fields at the disposal of 
the Society. 

Messrs John Edmond of Gallamuir; James Kidd, Mains of Errol; and James 
Walls, Muirton, Stirling, the Official Observers. 

Messrs W. T. Malcolm, Dunmore; A. H. Anderson, Kippendavie Estates Office; 
and James McLaren, Alton, the Local Sub -Committee. 

Mr R. D. CoXj Road Surveyor for the Central District of Stirlingshire, for assistance 
in connection with the road haulage tests ; and 

Captain Kemp Smith for securing ploughs for use with the tractors. 


Demonstration at AUanfeam, 

Mr M’LaBBN further reported that a Demonstration of Motor Ploughing had been 
held on AUanfeam Farm, Inverness, on 16th October. The Trial was held under the 
patronage of the Society, but the arrangements had been made by a Local Committee 
representing the Local Agricultural Societies in the North. The Trial was well 
attended by farmers from a wide area, and much of the work done was of a high 
standard. 

A vote of thanks was accorded to Mr W. A. Ciimming, AUanfeam Farm, for 
providing a site for the Demonstration. 

On the motion of the Chairman, Mr J. T. M'Laren and the Implement Trials 
Committee were cordially thanked for their admirable services in connection with 
these Trials. 


Report hy Chemist on Deficient Samples. 

The Society’s Chemist submitted a Report on deficient samples of manures and 
feeding-stufis analysed by him for members since the Meeting of the Board in June. 


MEETING OF DIRECTORS, 1st DECEMBER 1915. 

Mr Charles Douglas, D.Sc., of Auchlochan, in the Chair. 

Present. — Ordinary Directors — Mr George Bean ; Mr William Carrick ; Mr George 
W. Constable; Mr John M*Hutcheii Dobbie ; Mr James Elder ; Mr William Elliot; 
Mr Hugh M. Leadbetter ; Mr Murray Little ; Mr William MacDonald ; Mr Peter 
MacIntyre; Mr Hugh Martin ; Mr William Mungall ; Mr John P. Sleigh ; Sir Hugh 
Shaw Stewart, Bart. ; Mr D. A. Stewart ; Mr R. C. Young. Extraordinary 
Directors-^Mx James Allison ; Mr Charles Douglas, D.Sc. ; Mr David Ferrie ; Mr 
R. Macdiarmid ; Mr J. T. McLaren ; Mr John M. Martin ; Mr William Poole ; Mr 
John C. Robertson. Hon. Secretary— Kv Alexander Cross. Chemist — Mr J. F. 
Tocher, D.Sc. 


Tried of Motor Implements, 

A letter was submitted from Messrs Mills k Sons, Ltd., Loudon, who exhibited 
a ** Sandusky” tractor and plough at the recent demonstrations at Stirling and. 
Inverness, enclosing a cheque for £20, which they desired to give as a donation to 
the Society’s Funds. 

The donation was accepted, and the Secretary was instructed to convey the cordial 
thanks of the Board to Messrs Mills k Sons. 


Vacancy on Board, 

On the motion of Mr M^Hutchbn Dobbib, it was unanimously agreed to 
recommend to the General Meeting in January that Mr Harry Hope, M.P., be 
appointed to fill the vacancy on the Board caused through the death of the late 
Mr James Wylie. 
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Annital Show. 

A Minute of Meeting of Shows Committee, dated 30th November, was submitted 
and unanimously approved. 

The Minute recommended that in the present circumstances no steps should be 
taken towards holding a Show next year. 


Proposed Alteration of Bye-laws, 

The following proposed alteration of Bye-law No. 2, agreed to at the Meeting of 
Directors on 2nd June, was formally notified to the Board in terms of the Charter — 
viz., the addition of the following words after the words “ Veterinary Surgeons” in 
lined, “and such other persons as, in respect of their official or other connection with 
Agriculture, the Board of Directors may consider eligible.” 


Supply of Artificial Manures. 

A communication was read from the Board of Agriculture for Scotland, dated 
22nd November, referring to the circular letter issued by them in December 1914 
recommending farmers to obtain their supplies of artificial manures at an early 
date, and, if possible, not later than January or February. The difficulties arising 
from shortage of labour in the factories, and from delay in transport, were much 
greater than they were last year. Supplies should be obtained as early as pos- 
sible, otherwise farmers might find it impossible to secure these in time for the 
crops of the season. The matter was the more urgent on account of the intention 
of many farmers to use increased quantities of artificial manures during the coming 
spring. 

Mr R. C. Young drew attention to the Circular issued by the Board of Agriculture 
and Fisheries regarding the purchase, at a fixed price, of sulphate of ammonia, to 
be applied during the months of November and December. He wished the Directors 
to ask the Board of Agriculture to extend the time until the end of March. It was 
impracticable to apply sulphate of ammonia to crops in Scotland during November or 
December. 

Mr Alexander Cross referred to the transport difficulties, and suggested that 
attention should be called to the scarcity of trucks. 

After further discussion it was agreed that the Secretary be instructed, in replying 
to the above communication, to request the Board of Agriculture for Scotland to urge 
upon the Board of Agriculture and Fisheries and the Fertilisers Committee the import- 
ance of the foregoing considerations. On the suggestion of Mr M'Hutchen Dobbie, 
it was also agreed to incorporate a representation that the arrangement as to a fixed 
price should be extended so as to embrace the qualities of siuphate of ammonia 
manufactured in Scotland. 


Heather Burning, 

A letter from the Board of Agriculture for Scotland with regard to the burning 
of heather was read. 

Sir Hugh Shaw Stewart, Bart., said that from his own experience he could 
testify that it was much to the interest of the owner himself that he should burn the 
heather as regularly and as extensively as was reasonably possible. By that means 
he not only improved the stock of grouse but he also improved the pasture for the 
sheep, ^ere was no opposition between the two interests. What caused difficulty 
sometimes was that tenants wanted to burn without notifying the gamekeepers. 
Mutual a^eement between tenant-farmers and gamekeepers would lead to the benefit 
both of Ime farmer and the proprietor. In the west it was sometimes impossible, on 
account of the weather, to get burning done within the time permitted, but in a dry 
season they could bum as much as possible. 

Mr Peter MaoInttbe pointed out that, by mutual agreement between both parties, 
the Sheriff could extend the period for burning to 21st April. The burning neces- 
sarily depended a good deal on the nature of the land. On some lands the heather 
grew much more rapidly than on others. He did not think there was need for legis- 
lation to extend the period for burning, if suitable weather could be got ; and he 
emphasised the necessity for taking advantage of a dry season to make up leeway 
arising from a bad season. 

It was agreed to write to the Board of Agriculture in reply communicating th 
views expressed as above. 

VOL. XXVUI. Y 
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District Shows, 

A Report by the Shows Committee, dated 80th November, relating to District 
Competitions, was read and approved. 

^ The Committee recommended nineteen districts for grants of £12 each ; fourteen 
districts for three Silver Medals each ; eleven districts for grants of £16 each for 
Stallions ; special grants of £40 for Highland Home Industries ; £20 to Kilmarnock 
Cheese Show ; two Medals to Ross-shire Crofters* Club ; £6 to Shetland Agricultural 
Society; £3 each to Unst, Orkney, Sanday, and North Uist; a Gold Medal and 
a Silver Medal to the British Dairymaids’ Association ; fifteen districts for two Medals 
each \ the usual Medals at Ploughing Competitions ; three Medals for Hoeing Com- 
petitions ; and six districts for two Medals each for Cottages and Gardens ; Long 
Service Medals and Certificates, say £50 — making the total sum offered in 1910 £690, 
against £416, 10s. 7d. awarded in 1916. 


Royal {Dick) Veterinary College. 

A letter from Professor Rankine, Chairman of the Board of Management of the 
Itoyal (Dick) Veterinai-y College, asking for a further grant towards the Building 
Fund of the College, was read. 

The Chairman said the letter had been considered by the Finance Committee 
that morning, but for various reasons the Committee was not yet in a position to 
make any recommendation to the Board. He suggested that the letter be remitted 
back to the Finance Committee for further consideration and report ; and this was 
agreed to. 

A letter from Mr C. E. Price, M.P., in support of the application, was also read. 


Argyll Naval Fund. 

A Minute of Meeting of Committee, dated 1st December, was read and approved. 
The Minute recoininendcd that two appoiiitmeiitB be made to the list of beneficiaries 
— viz., Tliomas Ian Scott Bell and Rowland Etienne Sinclair llugonin. 


MEETING OF DIRECTORS, 12th JANUARY 1916. 


Mr Charles Douglas, D.Sc., of Auchlochan, in the Chair. 

Present,— President-n[!hQ Earl of Rosebery, K.G., K.T. Ordinary Directors— 
Mr Walter Biggar ; Mr William Carrick ; Mr George W. Constable ; Mr John 
M‘Hutchen Dobbie ; Mr William Elliot ; Mr Murray Little ; Mr William Mac- 
Donald ; Mr Peter MacIntyre ; Mr Robert Macmillan ; Mr James M ‘Queen ; Mr 
Hu^ Martin ; Mr William Mungall ; Mr G. Bertram Shields ; Mr John P. Sleigh ; 
Mr Duncan Stewart ; Mr D. A. Stewart; Mr R. D. Thom. Extraordinary Directors 
—Mr James Allison ; Mr James I. Davidson ; Mr Charles Douglas, D.Sc. ; Mr 
Thomas Elder ; Mr David Ferrie ; Sir Archibald Buchan Hepburn, Bart. ; Mr J. 
Ernest Kerr; Mr R. Macdiarmid; Mr J. T. M‘Laren ; Mr William Poole; Mr 
John C. Robertson. Honorary Secretary— Alexander Cross. ' Treasurer— 
David Wilson, D.Sc. AvdUor—^r William Home Cook, C.A. Chemist— lAx J. F. 
Tocher, D.Sc. Engineer— V toUb&ot Stanfield. 


The UUe Mr Scott Dudgeon, 

^fore proceeding with the business of the Meeting, the Chairman referred to the 
d^th of Mr John Scott Dudgeon, at one time a Vice-President, and for many years 
a Director of the Society, and moved that a resolution be engrossed in the Minutes 
expressing the deep regret with which the Directors received the intimation of his 
death, and their sense of the valuable services rendered by him to the Society. 

The resolution was unanimously adopted, the members present upstanding, and 
the Secretary was instructed to send an extract thereof to Mrs Scott Dudgeon. 
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Letters, 

The Secretary submitted the following letters : — 

1. Prom Mr Harry Hope, M.P., thanking the Directors for nominating him as an 
Extraordinary Director, and agreeing to accept office. 

2. From the Wester lloss Farmers’ Club, thanking the Society for carrying through 
the Demonstration uf Motor Tillage Implements at Allanfearn on 16th October 1915, 
and for defraying the cost thereof. 

8. From the Shorthorn Society, the Aberdeen-Angus Cattle Society, and the Ayr- 
shire Herd-book Society, offering to contribute the usual prizes in the event of a Show 
being held this year. 


Supply of Fertilisers, 

The Secretary read letters from the Board of Agriculture for Scotland, dated 7th 
and 22nd December 1916, in reply to the representations by the Directors agreed 
upon at last Meeting. 

On the question of extending, until the end of March, the period during which 
supplies of sulphate of ammonia could be obtained at the fixed rate, the Board of 
Apiculture enclosed a copy of a letter from the Fertilisers Committee, in which it 
was stated that the Committee was in active consultation with the Sulphate of 
Ammonia Association respecting the arrangements to be made with regard to spring 
supplies of sulphate of ammonia, and hoped it would be possible to make an announce- 
ment on the subject at an early date. 

The Board also enclosed a copy of a letter from the Railway Executive Committee 
with regard to the carriage of fertilisers, in which it was stated that an instruction 
was being issued to the various Railway Companies asking them to take what steps 
were possible with a view to preventing any undue delay in the delivery of the 
traffic. 

Mr Gborgk W. Constablb drew attention to the large Quantities of sulphate of 
ammonia being exported to neutral countries, including Holland, and asked whether 
something should not be done by the Directors towards the prevention of such 
export. 

Mr Thomas Elder said that what was demanded by Scottish farmers was that 
they should get their supplies of sulphate of ammonia at a reasonable rate. Farmers 
in England had done so, for sowing in December, and the same privilege should be 
afforded to Scottish farmers for spring sowing. 

After further discussion it was agreed to again bring these considerations under 
the notice of the Board of Agriculture for Scotland, and urge upon the Board the 
desirability of strong representations being made on the subject to the Fertilisers 
Committee. 


Proposed Alteration of Bye-law, 

The following proposed alteration of Bye-law No. 2, agreed to at the Meeting of 
Directors on 2nd June 1915, was formally notified to the Board, for the second time, 
in terms of the Charter— viz., the addition of the following words after the words 
“Veterinary Surgeons” in line 6, — “and such other persons as, in respect of their 
official or other connection with Agriculture, the Bo^ of Directors may consider 
eligible.” 


Royal {Dick) Veterinary College, 

A Minute of the Finance Committee regarding the application by the Royal (Dick) 
Veterinary College for a further grant towards tne Building Fund of the College was 
submitted. 

The Minute stated that the Committee did not see their way to recommend the 
Directors to make a further grant to the College at the present time. 

Dr Wilson, in moving approval, said the Committee had been informed that the 
minimum sum absolutely necessary to put the College Buildings into a condition to 
receive students was £10,000. Of that sum £5000 might be received from Govern- 
ment. and £5000 would require to be raised locally. Every effort had been made to 
get subscriptions from private persons, and no further contributions were expected 
nrom that quarter. Unless, therefore, the Society was prepared to give £5000, which 
was out of the question, nothing they could give now would have the effect of 
enabling the buildings to be completed to such an extent that students could be 
accommodated. 

The Report was unanimously approved. 



324 


PROCEEDINGS AT BOARD MEETINGS. 


Milking Machines^ <C?c. 

Mr William Poole submitted the following motion, which appeared under his 
name on the agenda : — 

“ That a Committee be appointed — fl) To consider in what way the Society may 
assist in increasing the use of Milking Machines by the farmers of Scotland. (2) To 
take into consideration the methods the Society slioiild adopt to encourage the 
introduction of Agricultural Oil and Steam Power Machines best suited for the 
requirements of Scottish Farmers.” 

In dealing with the first part of the motion, Mr Poole said he had been induced 
to bring forward the subject of Milking Machines after reading the article in the 
* Transactions ’ showing the amount of work that had been accomplished by the 
Scottish Milk Records Committee. It appeared to him that there was an immense 
amount of valuable information there wnich might be useful in determining the 
extent to which milking machines might be further utilised in Scottish dairies. He 
understood that the difficulties encountered hitherto were not so much in connection 
with the machines themselves as with the persons who were responsible for their 
management. He thought that the Society might do something to encourage men 
to excel in taking charge of such machines by offiering prizes, in the same way as was 
done for ploughing. 

With regard to the second part of the motion, ho said a large number of difl'erent 
types of oil tractors were being put before farmers in America, but the great difficulty 
arose in adapting these machines to the peculiar soil and weather conditions with 
which they had to contend in Scotland. Many improvements had been required on 
harvest implements before they were finally adapted for use in this country, and in 
the case of motor ploughs and tractors history was likely to repeat itself. The 
Directors should give their opinion as to what was desirable, with possibly also a 
price limit. Substantial premiums should be offered to agricultural engineers for the 
best machines produced. 

The Chairman said the Directors had already attempted to do something in the 
directions indicated. He hoped that the forthcoming volume of ‘ Transactions ’ 
would contain an interesting and useful x»aper on petrol and oil machinery on the 
farm, and in the following year’s ‘Transactions’ an article on Milking Machines 
would appear, based on a very careful study of all typos of machines now in use in 
Scotlana. 

He suggested that the motion be remitted to the Implement Trials Committee for 
con.sideration and report, and that Mr Poole be added to the Committee, and this 
was unanimously agreed to. 


Long Service Gertijicates and Medals, 

A Minute of Meeting of Shows Committee, dated 12th January, was read and 
approved. 

The Minute recommend<*d that tlie ([ue.«tion of the design of the certificate and the 
size and design of the medal he remitted to the following Sub-Committee for con- 
sideration and report— Sir A. Buchan Hepburn, Mr William Elliot, the Chairman, 
and the Secretary. 


MEETING OP DIRECTORS, 2nd FEBRUARY 1916. 

Mr Charles Douglas, D.Sc., of Aiichlochan, in the Chair. 

Present,— Ordinary Directors William Carrick; Mr George W. Constable; 
Mr John M‘Hutchen Dobbie ; Mr William Elliot; Mr William MacDonald ; Mr Peter 
MacIntyre ; Mr Robert Macmillan ; Mr James M 'Queen ; Mr William Mungall ; Mr 
G. Bertram Shields ; Sir Hugh Shaw Stewart, Bart. ; Mr Duncan Stewart ; Mr R. D. 
Thom ; Mr R. A. Young. Extraordinary Directors— Mr James Allison ; Mr Charles 
Douglas, D.Sc. ; Mr David Ferrie ; Mr Hurry Hope, M.P. ; Mr J. Ernest Kerr: Mr 
J. T. M'Laren. Hon. Secretary — Mr Alexander Cross. Treasurer — Mr David Wilson, 
D.Sc. Ghem,ist—}&xi, F. Tocher, D.So. 
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Letters^ 

The Sbohetart submitted the following letters 

1. From Mr A. F. Giles, on behalf of Mrs Scott Dudgeon, thanking the Directors 
for the resolution of Condolence passed at last Meeting of the Board on the death of 
her husband, the late Mr John Scott Dudgeon. 

2. From Mr William G. Walker, Secretary of the Carse of Gowrie and Dundee 
District Farmers’ Club, enolosing copy of the following resolution passed at a Meet- 
ing of the Club on 18th January: “That the Club is of opinion that union among 
proprietors, farmers, and others interested in Agriculture is absolutely necessary in 
their interests, and that we resolve to take such steps as may be deemed necessary 
for this purpose.” 

The Chairman said it was open to any member of the Board to move in this 
matter, but no motion was made, and accordingly no action was taken. 


Science. 

A Minute of Meeting of Science Committee, dated 2nd February, was read and 
approved. 

The Minute recommended that the Schedule of Unit Values of Manures and 
Feeding-stuffs be issued as usual, but that the various prices be taken from the 
Board of Agriculture’s circular of that date, and that a note be added indicating the 
source of these values. 


National Diploma in Agriculture. 

Mr Alexander Cross of Knockdon, Convener of the Education Committee, 
reported that the dates of the examination for the National Di])lonm in Aj;priculture 
had been originally fixed for the period from the 17th to the 20th of April, but in 
order to allow certain candidates who had attested under Lord Derby’s recruiting 
scheme to appear for the examination before being called up, it had been decided to 
alter the dates to the period from the 20th to the 2ith of March. 

The alteration of dates was approved. 


Argyll Naval Fund. 

A Minute of Meeting of Committee, dated 2nd February, was read and approved. 
The Minute recommended the appointment of Ean Charles Colville Greenlees to 
a vacancy in the list of beneficiaries. 


Milking Machines. 

A Minute of Meeting of Implement Trials Committee, dated 2nd February, was 
read and approved. 

The Minute reported that the Committee had decided to prepare a Schedule of 
Enquiries to be sent to all users of Milking Machines in Scotland, with the view 
of obtaining material for consideration by the Commitlee ; and that it had been 
remitted to the following Sub-Committee to draft the Schedule and deal with the 
replies received— Mr J. T. M’Laren, Convener; Mr Charles Douglas, Dr David 
Wilson, Mr Alexander Cross, Mr William Poole, Mr John M‘Caig, and the Secretary. 
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GENERAL MEETING, 2nd JUNE 1915. 
Mr John M. Martin in the Chair. 


New Members, 

67 candidates were balloted for and admitted Members of the Society. 


Vacancy on Board of Directors, 

On the recommendation of the Board of Directors, Mr Hugh Martin, Flowerdale, 
Kinrossie, Perth, was elected an Ordinary Director for the Perth Show District for 
one year, in room of the late Mr W. S. Fei^ison, Pictstonhill. 


Election of Officebearers, 

The following noblemen and gentlemen were elected office-bearers of the Society for 
the year 1916-16 : — 

Pmwfenf— The Earl of Rosebery, K.G., K.T., Dalmeny Park, Edinburgh. 

Vice-Presidents — The Earl of Haddington, Tyninghame, Prestonkirk ; The Marquis 
of Linlithgow, Hopetoim House, South Queensferry ; Colonel Wardlaw Ramsay of 
Whitehill, Rosewell ; Major P, J. Carruthers of Dorniont, Lockerbie. 

Ordinary -MrlArthur B. Nicolson of Glenbervie, Fordoun ; Mr Duncan 

Stewart of Millhills, Crieff ; Mr Robert MacMillan of Holm of Dalquhairn, Woodlea, 
Moniaive ; Mr D. P. Henderson of Stemster, Halkirk, Caithness ; Mr Hugh Martin, 
Flowerdale, Kinrossie, Perth; Mr Robert C. Young of Shoddesden, Netberfield, 
Johnstone; Mr Hu^ M. Leadbetter, Knowesouth, Jedburgh; Mr John M^Hutchen 
Dobbie, Campend, Dalkeith ; Mr Peter Macintyre, Tighnablair, Comrie ; Mr Walter 
Biggar, Grange Farm, Dalbeattie ; Mr William Macdonald, Strowan, Anndeld Road, 
Inverness ; Mr William Steuart Fothringham of Fothringham andMurthly, Murthly ; * 
Sir Hugh Shaw Stewart, Bart., of Greenock and Blackball, Ardgowan, Greenock ; 
Lord Duuglass, Springhill, Coldstream ; Sir Henry Dundas, Bart., Polton House, 
Lass wade ; Mr George Bean, West Ballochy, Montrose ; Mr James McQueen of Crofts, 
Dalbeattie ; Mr D. A. Stewart, Lochdhu, Nairn ; Mr R. D. Thom of Pitlochie, Gate- 
side ; Mr William Elliot, Lanark ; Mr George W. Constable, Traquair Estate Office, 
Innerleithen ; Mr G. Bertram Shields, Dolphingstone, Tranent ; Mr A. F. Irvine of 
Drum, Drumoak; Colonel G. J. Fergusson-Buchanan of Auchentorlie, Bowling; 
Major W. T. R. Houldsworth, Kirkbride, Maybole ; Mr William Mungall of Transy, 
Dunfermline ; Mr William Carriok, the Baad, Stirling ; Mr James Elder, Athelstane- 
ford Mains, Drem ; Mr John P. Sleigh, St John’s Wells, Fyvie ; Mr Murray Little. 
Solicitor, Annan ; Mr P. B. MacIntyre, Findon Mains, Conon Bridge ; Mr Samnel 
Strang Steel, of Philiphaugh, Selkirk. 
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Extraordinary Directors — Mr Davhl Ferrie, Parbroath, Cnpar-Fifc; Mr J. 
Ernest Kerr of Ilurviestouu Castle, Dollar; Mr Aivliibald Wli^te, liiveniubaiity, 
Kirriemuir ; Mr Charles Douglas, D.Sc., of Auchlochan, Lesmahagow ; Sir Archibald 
Buchan Hepburn of Smeaton, Bart., Prestonkirk; Mr ^bert Macdiarmid, Corries, 
Lochawe ; The Hon. A. D. Murray, Scones Lethendy, Perth ; Mr William Poole, 
Englewood, Blackball; Mr C. H. Scott Plummer of Sunderland Hall, Selkirk; 
Mr John C. Robertson, Podderty, Dingwall ; Right Honourable Lord Provost 
Inches, 2 Strathearn Road, Edinburgh ; Brig. -General R. Gordon Gilmour of 
Craigmillar, The Inch, Liberton ; Mr James Allison, Clifton Mains, Ratho ; Mr 
J. Stewart-Clark of Dundas Castle, South Queensferry ; Mr J. Inglis Davidson, 
Saughton Mains, Corstorphine ; Mr Thomas Elder, Stevenson Mains, Haddington ; 
Mr J. T. McLaren, The Leuchold, Dalmeny House, Edinburgh ; Mr J. M. Martin, 
111 Elgin Crescent, Nottinghill, London, W. ; Mr A. Agnew Ralston, Philipstoun 
House, Philipstoun; Mr James Wylie, !^yal Bank, Leith. 

Treasurer— Mv David Wilson, D.Sc., of Carbeth, Killearn. 

Uonorary Secretary— Mr Alexander Cross of Knockdon, 19 Hope Street, Glasgow. 


Edinburgh Show^ 1916. 

Sir Archibald Buchan Hrpburn of Smeaton, Bart., submitted the following 
Report by the Directors regarding the postponement of the Edinburgh Show of 1916; 
“Tho Boanl of Directors, at their Meeting on 7th April, decided, by an overwhelming 
majority, not to proceed with the Annual Show arranged to held in Edinburgh 
this year. 

“The results of inquiries addressed to the Military Authorities regarding the 
advisability of holding the Show, and to the Caledonian Railway Company as to the 
probability of the usual railway facilities being available, were reported by tie 
Chairman. No written reply had been received from the Scottish Command Head- 
quarters, but the Secretary had been informed verbally that at present the ^ottish 
Command did not propose to forbid the holding of the Show. At the same time the 
Military Authorities could not relax, even temporarily, their requirement that the 
Railway Companies should keep a definite number of horse-boxes immediately avail- 
able at specified centres, and as all the railway sidings in the vicinity of the Sbowyard 
were included in the Military scheme of organisation, any unexpected emergency 
would have tho effect of immediately withdrawing all railway facilities from the 
Show. In such an event the convenience of exhibitors or visitors could not be con- 
sidered, and no claim for comjiensation would be entertained. 

“The Caledonian Railway Company expressed the hope that the same facilities 
would be afforded this year as had been given on former occasions. 

“ The Directors fully appreciated tho difficulties of the problem which confronted 
them, and tho many important considerations which might be advanced both for and 
against the holding of the Show. 

“ On the one hand it was recognised, with much regret, that the postponement of 
the Show would entail hardship on exhibitors of both stock and implements. The 
former had incurred expense m preparing animals for the Show, and would bo 
deprived of an opportunity of showing their animals and of carrying through those 
transactions which have come to be a regular feature of the Exhibition. In the case 
of all exhibitors the lack of this opportunity of transacting business would be severely 
felt, and this was especially to be regretted at a time when it was desirable that the 
breeding of stock and the increased production of all farm crops should receive every 
encouragement. 

“On the other hand, it was urged that under present circumstances the Show 
could not be other than of a local <maracter. Instances were given where during the 
past six months it had been found impossible to get farm stock and produce carried 
by the Railway Companies except after much delay, extending in some cases to two 
or three weeks. In view of the possibility of such delays, it was believed that 
exhibitors of stock would not run the risk of sending valuable animals from a 
distance, with the likelihood of their arriving in tho Showyard much deteriorated in 
condition. 

“It was felt that while the Railway Companies might not at present raise any 
definite objection to the holding of tho Show, they could not foresee all the diffi- 
culties which might arise. It was obvious that a crisis in the war was being ap- 
proached which would probably be reached at or near the date of the Show. No 
one could tell how long this critical stage would last, but if tho railways were 
required during that time for military purposes, then the Show would have to be 
abandoned at the last moment, thereby entailing great loss and inconvenience. 

“While the Directors did not feel that the risk of financial loss alone should out- 
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weigh other considerations in arriving at a decision, it was pointed out that the cost 
of the necessary timber for the erection of the Showyard would be increased from 
approximately £4500 to £7200, and that on this item alone, apart from the prospect 
of greatly reduced drawings, a very considerable loss might be entailed, for which 
the Society could not well avoid some degree of responsibility. In the event of the 
Show being stopped at the last moment the loss would be much more serious. 

“ On the general question of the feeling of members throughout the country in 
regard to holding the Show, it was pointed out that many of the Society’s most loyal 
supporters were at present on active military service, while some had lost their lives 
Many others were mourning the loss of relatives or were suffering from deep anxiety, 
and under the circumstances could not be expected to attend the Show, while the 
importance of the Meeting as an occasion for business could not be forgotten, it was 
urged that by the great minority of visitors to the Show it was regardea more in the 
nature of an annual outing. It was therefore felt that the Society in holding the 
Show would not have the sympathy of the groat mtoority of the people of the 
country, and that its postponement, under the present resettable circumstances, 
would be regarded by them as a thoughtful and considerate act. 

*^ln dealing with a question of admitted difficulty, as.\to which considerations of 
great weight presented themselves on both sides, the Directors, while recognising 
the hardships involved in the abandonment of the year’s Show, were convinced that 
the balance of advantage is in favour of the course adopted, and that it will meet 
with the general approval of members of the Society, of agnculturists, and of the 
public." 

In moving the adoption of the report. Sir Archibald said that those were abnormal 
times, and every one must be prepared to suffer hardship more or less. The course 
which the Directors had taken appeared to have met with the approval of the 
public. 

Mr J. M^Hutchbn Dobbib, Campend, Dalkeith, seconded. No doubt there was a 
small minority who thought the Directors had done wrong in this matter, but, on the 
whole, he believed the Board had acted wisely. 

Mr John Eldbb, Berwick-on-Tweed, asked where the Directors got their authority 
for abandoning the Show after the General Meeting at Hawick in July last, and the 
January Meeting of the members had approved of its being held. It was not until 
April that they resolved to abandon the Show. One reason given was that timber was 
at such a high price, but if so the contractor would get so much the more when he 
came to sell it. Those who wanted the Show to go on were just as loyal as those who 
favoured putting it off. In a short time in the Edinburgh market forty-one members 
signed a protest against what had been done, and asked that a General Meeting 
should be held to reconsider the matter. Why was no attention paid to that petition f 
If the present circumstances did not justify the Directors in calling a Special Meeting 
of members, what circumstances would justify their doing so ? 

Mr Charlbs Douglas, D.Sc., of Auchlochan, as Chairman of Directors, explained 
the position. The Directors, under the Charter, were empowered to take charge of 
the general affairs of the Society, apart from certain things which were reserved. 
Whatever was not specially reserved it was proper for the Directors to do. 
The Society was governed on the principle, not of collective action or the 
referendum, but on the principle of representation. It was the intention of the 
Directors in January to go on with the Show in July of this year. It would 
have been an unwise decision to have canvassed the expediency of holding the 
Show. The surest way to foredoom the Show to failure was to do that, if 
they determined to go on with the Show. For himself, he was of a somewhat 
difmrent opinion from the majority of his colleagues. The decision was most 
emphatic, and clearly represented the opinion of the neat majority of the members 
of the Society. The procedure was in strict accordance with the Charter of the 
Society. It was always possible in connection with a local Society to hold a 
General Meeting, but with a national Society of 7000 members that was not 
possible, and the cases in which such Meetings 8hoi:d<i be held were left to the 
discretion of the Directors. On the merits of the question a good deal could be said 
on both sides. He would be very sorry to suggest that those in favour of holding the 
Show were less patriotic than those who favoured not holding it, but the extent to 
which commandeering was going on went far to justify the course which the Directors 
had taken. The Directors .might call a Special Meeting when so advised. The 
responsibility for calling such rested on them. They would be at fault if they 
called a Special Meeting without excuse. He denied that the application from the 
forty-one members met with anything but courtesy. No member of the Board moved 
that a Meeting should be called, or that special necessity existed for calling such a 
Meeting. 

The ^port was then approved. 
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Shows of 1917, and 1918. 

Mr Douglas reported that the Board of Directors, in view of the decision not to 
proceed with the Show arranged to bo held in Edinburgh this year, recommended as 
follows : That the Resolutions rej^arding the holding of the Shows at Edinburgh, 
Aberdeen, and Stirling, passed at the Anniversary General Meetings on 8tli January 
1913, 7th January 1914, and 6th January 1915 respectively, be rescinded; and 
further, that the decision of the Directors that the next Show of the Society be held 
at Edinburgh, and that the subsequent Shows be held at Aberdeen and Stirling, 
according to the ordinary rotation, be approved. 

Mr W. T. Malcolm seconded approval of the Board’s recommendations, and these 
were adopted. 


Election of Office-bearers, 

Mr Douglas presented a Report by the Directors on the resolution passed at the 
Meeting of Members in the Showyard at Hawick, on 16th July 1914, regarding the 
election of Office>bearers (see page 811). 

The Report was approved. 


Extraordinary Directors, 

Mr Douglas submitted the following motion: ‘*That the following Bye-law be 
adopted : ‘ The Board shall not recommend a Director for extraordinary election for 
more than two years in succession.*” He said this w'as an attempt to deal, and he 
hoped to deal adequately, with a grievance which had long occupied the time of 
their meetings. The difficulty was to reconcile the demand for “new blood” with 
the advantages of experience. By the more recent bye-laws ordinary Directors, 
after serving a full term of four years, were not eligible for re-election as such until 
after the lapse of one year. The Directors had the power to nominate any one of 
such as an Extraordinary Director, and the resolution he now proposed limited that 
power to two years and no more. It did not circumscribe the power of the con- 
stituencies to elect, but it limited the power of Directors to nominate to two 
years. 

Mr Thomas Elder, Stevenson Mains, seconded. He gave a short account of the 
history of the question which had agitated the Society for some years. It had two 
phases — the re-election of ordinary Directors, and the nomination of retiring 
ordinary Directors as Extraordinary Directors. The first phase had been disposed of 
two years ago ; they were disposing of the second phase now. The question had 
been acute. Some thought that an ordinary Director should not be eligible for 
nomination as an Extraordinary Director until after he had been out of office as an 
ordinary Director for one year. Others took the view that an ordinary Director 
should be eligible for nomination as an Extraordinary Director right away. A com- 
promise was effected by the proposed bye-law, which conceded this power but 
limited its exorcise to two years. He hoped this would put the question so that 
it would be sunk for ever, and that the new bye-law would work smoothly. 

The motion was agreed to. 


Show Divisions, 

Mr Charles Douglas moved — “That when tho bye-laws are reprinted, the 
words ‘ Show Division ’ be substituted for * Show District ’ wherever these words 
occur. ” 

The motion was seconded by Mr A. H. Ardbrson, and unanimously agreed to. 


Agricultural Education, 

Mr Alexander Cross of Knockdon submitted the Report on the examination 
held at Leeds in April last for the National Diploma in Agriculture. 101 candidates 
presented themselves for examination. 38 candidates were from Scotland. 

As a result of the examination 36 diplomas were awarded~3 with honours. 

Of the 101 candidates 4 appeared for idl the subjects, and of these 1 obtained the 
diploma. This candidate, a student of the Edinburgh University and ]^t of Scot- 
land College of Agriculture, took second place in honours. 50 had passed certain 
subjects in 1914 and were completing the examination this year, and of these ^ 
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obtained the diplmna — 2 witli honours. The roiTiaininji 47 candidates presented 
themselves for a group of thrie or four subjects, and of these 26 passed in the 
subjects for which they appeared, and are entitled to appear for the remaining 
subjects in 1916. 

The first and third places in honours wore obtained by students of the Glasgow 
University and West of Scotland Agricultural College. 


Forestry DeparhiMnU 

Sir Arch. Buchan Hepburn, Bart., reported that the Society’s Examination for 
First and Second Class Certificates in Forestry was held from the 30th March to Ist 
April last, when 6 candidates presented themselves for examination. Two of the 
candidates were successful in obtaining the First Class Certificate, and one obtained 
the Second Class Certificate. 


Grant to EdMurgh Agricultural Association. 

Dr David Wilson, Convener of the Finance Committee, moved that a Special 
Grant of £100 be given to the Edinburgh Agricultural Association towards the 
expenses of the Association’s Show, to be held in Edinburgh this year. 
xMr J. T. M‘Larkn, Dalincny, seconded, and the grant was agreed to. 


Chemical Department. 

Dr J. F. Tocher, Chemist to the Society, submitted a report on the work done in 
this department. 

Tlic substance of Dr Tocher’s report appears in another part of this volume. 


Botanical Departinent, 

The following Report by Professor A. N. M'Alpink, Botanist to the Society, was 
submitted by Ur R. Shirra Gibb : — 

1 have the houour to report that duiing the season 1914”16 I have tested the 
purity and germination of 140 samples of agricultural seeds. 

There has been no falling off in the purity and germination of the seeds sent in 
except in one Timothy sample, which germinated only 60 per cent, and in one 
Crested Dogstail sample, which germinated only 60 per cent. 

The accompanying table shows the maximum and minimum percentages of purity 
and germination of the grass and clover seeds tested for the present season (1916) - 



Purity percentage. 

Germination percentage. 

Maximum. 

Minimum. 

Maximum. 

Minimum, 

Red clover 

99 

98 

98 

92 

Alsike clover . 

97 

92 

100 

91 

White clover . 

99 

97 

99 

92 

Perennial ryegrass 

99 

91 

99 

91 

Italian ryegrass 

99 

94 

94' 

89 

Timothy 

99 ! 

96 

98 

90 

Cocksfoot , , . 

100 1 

91 

93 

89 

Meadow fescue 

mo 

99 

100 

98 

Tall oat ... 

100 

96 

91 

90 

Crested Dogstail 

99 

1 

93 

... 
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ANNfVERSARY GENERAL MEETING, 12th JANUARY 1916. 

The Right lion. The Eabl oi' Rosbbbky, K.G., K.T., President of the Society, 

in the Chair. 

New Members, 

9 candidateH were balloted for and elected Members of the Society. 

Vacancy on Board of Directors, 

On the reconiiiiemhitioii of the Hoard of Directors, Mr Harry Hope, M.P., Bvarney- 
hill, Dunbar, was elected an Extraordinary Director for one year in room of the late 
Mr James Wylie, Edinburgh, 

Finance, 

Dr David Wilson of Carbeth, Convener of the Finance Committee, submitted the 
Accounts of the Society for the year to 30th November 1916. The receipts for the 
year from all sources reached a total of £6245, 6s. This sum, which includes life 
subscriptions to the amount of £590, 11s., exceeds the outlays by £372, Is. Id. In 
the past year the expenditure on educational work amounted to £149, 3s. 6d., and 
no work in the chemical and botanical departments to £185, 148. 6d. 

He moved the approval of the usual ^ant of £20 to the Scottish Meteorological 
Society, and £5 to the Society for the Prevention of Cruelty to Animals, for the 
year 1916. 

Mr Gkorob W. Constablb, Traquair Estate Office, seconded, and the Accounu 
were approved. 

Argyll Naval Fund, 

Sir Archibald Buchan Hepburn of Smeaton, Bart., submitted the Report on the 
Argyll Naval Fund for 1914-15, which showed that the income for the year amounted 
to £291, 12s. 8d., while the expenditure was £220 in giants of £40 to five naval 
cadets, and one special grant of £20. 

One vacancy occurred in the list of beneficiaries through the promotion of Lieutenant 
Francis Grant Hunter. It was decided to fill this vacancy, and ahso, in view of the 
state of the funds, to place a sixth beneficiary on the list, and the following were 
appointed : Thomas Ian Scott Bell and Rowland E. S. Hugonin. 

Mr D. A. Stewart, Lochdhu, seconded, and the Report was approved. 

Show of 1916. 

Sir Archibald Buchan ^Hepburn reported that the Directors had decided that in 
the present circumstances no steps should be taken towards bolding a Show this year. 
This decision wa.s arrived at on a report from the Shows Committee, which Committee 
had taken steps to ascertain the views of the Railway Companies, implement exhibitors, 
and others, and had given the whole subject its most careful consideration. 


AUeralion of Byedaws, 

Mr Charles Douglas, D.Sc., Chairman of Directors, moved that the following 
resolutions, which were approved by the Board Meetings on 7th April and 2nd June 
1915, and by the Half-Yearly Meeting of Members on the latter date, be contirmed in 
terms of the Charter : — 

H) ** That the following Bye-low be adopted : * The Board shall not recommend 
a Director for Extraordinary election for more than two years in succession.* ’* 

(2) “That when the Bye-laws are reprinted, the words ‘Show Division* be 
substituted for * Show District* wherever these wort I s occur.*’ 

Mr James M‘Quebn of Crofts secouded, and the resolutions were duly confirmed. 
Mr Douglas moved approval of the following resolution, which had been adopted 
by the Directors on 2nd June, and duly notified to the Board on Ist December 1915 
and 12th January 1916, in terms of the Charter 

“ That the following words he added after the words * Veterinary Surgeons * in 
line 6, Bye-law No. 2 

‘ and such other persons as, in respect of their official or other connection with 
Apiculture, the Board of Directors may consider eligible.* ** 

Mr M*Qubin seconded, and the resolution was duly approved. 
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Svhscription by Members, 

The following motion appeared on the agenda in name of Mr J. Lyon Guild 

‘‘That in view of the fact that no Show was held last year, and the probability 
of there being no Show in the current year, the Society considers it unnecessary 
to collect the annual subscriptions now due.” 

At the request of the Chairman, the Secretary read the following letter from 
Messrs Tods, Murray, A Jamieson, W.S., the Society’s law agents, regarding the 
competency of the proposals contained in the motion 

John Stirton, Esq., Secretary, 

The Highland and Agricultural 
Society of Scotland, 

3 George IV. Bridge, Edinburgh. 


Dsab Sir, 


66 Queen Street, Edinburgh, 
1th January 1916. 

SUBSCRIPTIONS OF MEMBERS. 


Referring to your letter of the 6th inst., we have considered the two questions 
upon which an opinion is desired. 

(1) The motion proposed to the following effect : — 

“ That in view of the fact that no Show was held last year, and the probability 
of there being no Show in the current year, the Society considers it unnecessary 
to collect the annual subscriptions now due.” 

The Charter of 1831 in the head or section “Sixth ” deals with annual contributions. 
These are to consist of such sum or sums as the Society may from time to time fix and 
declare by any regulation or bye-law. The amount of the annual contributions may 
therefore be from time to time regulated by bye-law, but some annual contribution 
appears to be required by the Charter from all ordinary members other than those 
who have redeemed their yearly contributions. If, therefore, the proposed motion 
contemplates that the annual subscriptions now due shall not be collected at all, the 
motion appears to be contrary to the terms of dihe Society’s Charters. If it is in- 
tended merely to defer the date for payment of the subscriptions, the motion might 
be within the powers of the Society, but it would require to be made a bye-law by 
the usual procedure, and the date to which payment is to be postponed should be 
stated. 

(2) Competency of a motion to reduce the amount of the annual subscription. 

In view of the power conferred upon the Society by the Charter of 18^ to fix and 
determine by regulation or bye-law the sum to be paid annually by ordinary members, 
it is competent to entertain a motion for the amendment of the existing bye-laws so 
as to reduce the annual contributions. A motion of this nature requires to be notified 
at two meetings of the Directors before being submitted to the Society. We assume 
that in the meantime no motion for the reduction of the subscription has been notified, 
and if this be so, a motion would not bo competent at the meeting on the 12th inst. 
for the passing of a resolution amending the existing bye-laws on the subject of 
members’ subscriptions. If the amounts of the annual subscriptions are altered, the 
sums to bo paid for their redemption should also be regulated.— We are, yours 
faithfully, 

(Signed) Tods, Murray, & Jamieson. 


Mr Charles Douglas said the members had heard the terms of the letter from the 
law agents, which he presumed they would find themselves bound to regard as con- 
clusive against the motion about to be proposed. The Directors had considered this 
matter, and he had been asked to inuicate their views. The Directors were most 
reluctant that a discussion on this subject should appear to be burked on any 
^hnical ground arising out of unfamiliarity of the mover with the details of the 
Charter, and they suggested that the motion might be brought within the limits of 
order by inserting certain words which would give the resolution a more suspensory 
character. He therefore suggested that following the word “ unnecessary ” in the 
resolution they should insert the words “in the meantime.” The Directors, while 
suggesting this way of avoiding the mere technical destruction of the motion, were 
none the less unanimously opposed to the substance of the motion and to the 
proposal involved. The Directors deeply regretted that no Show was held last year, 
ana that they were compelled by the advice they had received from the Railway 
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Companies’ Management to suspend their judgment as to whether a Show should be 
held this year or not. It seemed to be assumed that the Society did not make money 
out of its Shows, and that when no Show was held the members did not receive 
beneiit. As a matter of fact, taking the last Show circuit, there was an average 
profit on each Show of £300 annually. It was not the case that nothing else was 
given to the members but privileges connected with the Shows, The ‘ Transactions ’ 
cost £1062 in round figures, the Chemical Department £155, the Botanical Depart- 
ment £100, and other forms of enterprise £270, making a total of £1587 annually 
spent for the benefit of the members. The amount received from subscriptions 
annually was £1333. The membership consisted of two-thirds life members and 
one-third annual members, and if Mr Guild’s motion was carried, it would mean 
making a gift of £1300 in round figures to the annual members at the expense of the 
life members. The Highland and Agricultural Society was recognised by the Income 
Tax Commissioners as a benevolent institution, existing for the purpose of promoting 
industry, and especially industrial improvement in the Highlands, and because of 
that they had received back from the Income Tux Commissioners the amount levied 
upon them annually in name of income tax, which came to about £450 per annum. 
If they were to decide that l)ecauae they had no Show they were not entitled to exact 
annual subscriptions, they would be admitting that they were a trading organisation 
and not an organisation existing for a benevolent purpose. The position of the 
Society financially was seriously impaired by the condition of the country. The 
capital was reduced in value by £12,000 through depreciation in the investments 
during 1915. There was therefore no reason for relieving some of the members of 
their liability. The estimates for the current year showed that there was a narrow 
margin between income and expenditure, and the proposal in Mr Guild’s motion, 
if given effect to, would almost extinguish that margin. Beyond that he wished to 
say, although he did not make it an argument, that they would be expected to make 
a very substantial contribution in aid of their Allies in Belgium at the proper time. 
They were practically committed to that, and it would be a poor thing when the time 
arrived, through taking such action as Mr Guild proposed, if they found themselves 
unable to do so ns liberally as they desired. For these reasons the Board felt con- 


strained to oppose Mr Guild’s motion, even if ho was prepared to put it forward in 
the amended form which had been suggested. 

Mr J. Lyon Guild said he had been put to considerable difficulty in two respects. 
He was faced with the opinion of the law agents, and by the fact that Mr Douglas 
had replied to his speech before it had been delivered. He was a little surprised that 
the Directors, who had held no Show for two years, should not at the same time have 
taken their courage in both hands and intimated that they had resolved to reduce 
the subscription as far as possible. There were three reasons why the motion should 
be approved : first, on the ground of economy. They had heard from the members 
of the Government individually and severally that the people should do everything 
they possibly could to economise. So far as ho had been able to judge, the policy 
advocated by the Government hadn’t been put into operation. However, he thought 
the Highland and Agricultural Society should show the example and reduce the 
subscription. It had been said that farmers had done well last year. He was not 
prepared to dispute this, but from his practical experience he could see that the year 
1916 was not going to be so prosperous. With the purchase price of everything so 
much increased, the balance of last year would be considerably eaten up before the 
present twelve months were out. His second point had reference to inexpediency. 
The leading Agricultural Society of Scotland had a very large command of capital. 
He was sorry that in this connection they had been following up rather than leading. 
Many other Societies had intimated that they were not going to hold Shows this year, 
and that being so they didn’t propose to levy the annual subscription. Why, he 
asked, should the leading Society in Scotland be behind others in this matter ? It 
had been said that there might be an objection on the part of the life members if this 
proposal were adopted. He had been a life member for forty years, and he regarded 
it as the best investment he had ever made. It seemed to him an extraordinary way 
of popularising the Society by holding no Show for two years and at the same time 
drawing subsci^tions. His third reason was that it was unnecessary to levy the 
subscription. Taking the balance-sheet of 1913-14, he found that the income derived 
by the Society from investments was something like £4000, while the life members 
and annual subscriptions amounted to £2000 per annum. Taking the discharge side 
of the account he found that the cost of the establishment and departments was 
£3500. That didn’t include grants to other Societies, many of which would not he 
holding Shows, and therefore it would be unnecessary for the Highland to make any 

S ants. He understood that very considerable investments had been made by the 
irectors which would anpear on the chaxve side of the balance-sheet. 

As there was no seconder the motion fell. 
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Royal {Rick) Veterinary College » 

Br Wilson, Convener of the Finance Committee, reported that the Directors had 
considered the letter of application for a further grant towards the Building Fund of 
the Boyal (Dick) Veterinary College. The Directors, he said, did not see their way 
to recommend a further grant to the College at the present time. There appeared to 
be no hope of the College raising sufficient funds, under present circumstances, to 
bring the new buildings to such a state of completion that students could be accom- 
modated, and any sum the Society could give at the present time would be entirely 
inadequate for this purpose. Owing to the nresent cost of building it was evident 
that a subscription given after the war would have very much greater effect than the 
same amount given now. The Directors further felt bound to recognise that the 
present number of students was largely redxiced. These were being accommodated in 
the old College buildings, and it was urged that that arrangement might be continued 
throughout the duration of the present abnormal conditions. 

In supplementing the report, Dr Wilson stated that they were informed that the 
minimum sum requisite to put the building in a state to receive students was £10,000. 
Of that sura £5000 might be received in grants from Government Departments. He 
accordingly moved approval of the Report. 

Mr G. B. Shields, Dolphin ton, seconded, and the Report was adopted. 

District iS/tows and Competitions, 

Mr William Elliot, Lanark, submitted the Report on the District Shows and 
Competitions, showing that in 1015 graiits of money and medals had been given in 97 
districts. Tlie total expenditure under this head amounted to £415, 10s. 7d. For the 
current year the Directors proposed the following grants ; (1) Under section 1, sixteen 
districts for grants of £12 each for cattle, horses, and sheep, and thirteen districts 
in intermediate competition with a grant of three silver medals to each ; {^) under 
section 2, eleven districts for grants of £15 each for stallions ; special grants of £40 to 
the Highland Home Industries ; £20 to Kilmarnock Cheese Show ; two silver medals 
to Ross-shire Crofters’ Club ; £6 to Shetland ; £3 each to Unst, Orkney, Sanday, 
and North Uist ; a gold nied^ and a silver medal to the British Dairymaids’ Associa- 
tion ; sixteen districts for two medals each ; about 100 medals at ploughing com- 
petitions ; three medals for hoeing coropetitionsj two medals each to six districts for 
cottages and gardens ; Long Service Medals and Certificates, say £60 — making the 
total sum offered in 1916, £690. 


Chemical Department, 

Dr J. F. Toohbr, Consulting Chemist to the Society, reported on the work of his 
department during 1915. 

'nie substance of Dr Tocher’s Report appears in another part of this volume. 

Implement Trials, 

Mr David Fbrrie, Parbroath, in the absence of Mr J. T. McLaren, Convener of the 
Implement Trials Committee, reported that an Exhibition Trial of Motor Tillage Im- 
plements was held at Stirling on 5th and 6th October 1915, and was subsequently re- 
peated, at the request of agricultural societies in the North of Scotland, as a Demon- 
stration at Allanfearn, Inverness, on 16th October. The Trials were largely attended, 
and much interest was evinced in them by agriculturists throughout the country. 
An official Report on the Trial at Stirling had been prepared and published, and 
copies were laid on the table. 

A copy of the Report appears in another part of this volume. 

Edwcaiion, 

Mr Alexander Cross of Knockdon reported on the results of the twentieth ex^ 
amination held last autumn for the National Diploma in Dairying. At the exam- 
ination in England there were 23 candidates, of whom 15 obtained the diploma and 
8 failed ; at the examination at Kilmarnock there were 28 candidates, 22 getting the 
diploma and 6 failing. The names of the successful candidates, as well as the names 
of the winners of the National Diploma in Agriculture at the Examination held last 
M^, will be published in the next volume of ' Transactions.* 

The examinations for these diplomas will again be held during the ensuing year. 

Tlie Society’s examinations for First and Second Class Certificates in Forestry, 
which are held in alternate years, will be held in 1917* 
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Publications^ 

Mr Douglas reported that the annual volume of ‘ Transactions * was being pre- 
pared, and would bo published in the spring. 

Scottish AyriculUiral Committee for Belgian RepatricUion. 

Mr Douglas, Chairman of the Committee, reported that, as agreed upon at the 
General Meeting in January 1915, a Committee had been formed, under the auspices 
of the Highland and Agricultural Society and the Scottish Chamber of Agriculture, 
with the object of assisting in the repatriation of Belgian farmers, by providing them 
with potato and other agricultural seeds, and with farm stock and implements, at the 
appropriate time for doing so after their country has been cleared of invaders. 

The Committee had received the patronage of the Belgian Government, and J^ord 
Rosebery had kindly agreed to act as its President. The Committee had been 
further strengthened by the co -option of representative agriculturists from every 
district of the country, and by the addition of representatives of the various Breed 
Societies and of the Implement Trade and the Seed Trade. 

A number of meetings had been held, and arrangements had been made for the 
establishment of Committees in every county of Scotland for the purpose of soliciting 
and receiving contributions in money and in kind. These County Committees were 
to consist mainly of representatives appointed by the local Agricultural Societies in 
each county, together with Directors of the Higfiland and Agricultural Society and 
of the Scottish Chamber of Agriculture resident in the county. 

The local Agricultural Societies responded readily to the invitation to nominate 
representatives to the County Committees, and over 250 gentlemen have been duly 
appointed. The intention of the Central Committee was, after these appointments 
had been made, to summon meetings of the representatives in each county for the 
purpose of appointing a County Chairman and Secretary, and proceeding with the 
organisation within the county. 

The hopes entertained a year ago that Belgium would be cleared at an early date 
have, however, not yet been realised. It is felt, and this view is strongly held by 
the President of the Committee, that to proceed with the repatriation scheme in the 
meantime would tend to hamper the many laudable efforts for Belgian relief which 
are being undertaken throughout the country. It is realised that Relief work has 
the foremost claims on the generosity of the people of this country — agricultural 
and otherwise — at the present time ; and it is felt that the scheme for Belgian a^i- 
cultural repatriation, which has already made satisfactory progress in the direction 
of establishing a suitable organisation in each county, may be allow'ed to rest until 
such time as the evacuation of Belgium and the return of the i)eople to their own 
land appears within sight of realisation. 
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GENERAL NOTICE. 

Thi Highland Sooibtt was instituted in the year 1784, and incorporated by Royal 
Charter in 1787. Its operation was at first limited to matters connected with the 
improvement of the Highlands of Scotland ; but the supervision of certain depart- 
ments. poper to that part of the country, having been subsequently committed to 
special Boards of Management, several of the earlier objects contemplated by the 
^iety were abandoned, while the progress of apiculture led to the adoption of others 
of a more general character. The exertions of the Societv were thus early extended to 
the whole of Scotland, and have since been continuously directed to the promotion 
of the science and pactice of agriculture in all its branches. 

In accordance with this more enlarged sphere of action, the original title of the 
Society was altered, under a Royal Charter, in 1834, to Thb Highland and Agbi- 
OULTUBAL SOODSTT OF SCOTLAND. 

Among the more important measures which have been effected by the Society are— 

1. Agricultural Meetings and General Shows of Stock, Implements, Ac. , held in the 
principal towns of Scotland, at which exhibitors from all parts of the United Kingdom 
are allowed to connote. 

2. A system of District Shows instituted for the purpose of improving the breeds of 
Stock most suitable for different parts of the country, and of aiding and directing the 
efforts of Local Agricultural Associations. 

3. The encouragement of Agricultural Education, under powers conferred by a 
supplementary Royal Charter, granted in 1856, and authorising the Society to grant 
Diplomas to Students of Agriculture ; and by giving pants in aid of education in 
Agriculture and allied sciences. In 1900 the Society discontinued its own Examina- 
tion, and instituted jointly with the Royal Agricultural Society of England an 
Examination for a National Diploma in Agriculture. 

4. The advancement of the veterinary Art, by conferring Certificates on Students 
who have passed through a proscribed curriculum, and who are found, by public 
examination, qualified to practise. Terminated in 1881 in accordance with arrange- 
ments with the Royal College of Veterinary Surgeons. 

6. The institution of a National Examination in Dairying, jointly with the Royal 
Agricultural Society of England. 

6. The institution of an Examination in Forestry for First and Second Class Cer- 
tificates. 

7. The appointment of a chemist for the purpose of promoting the application of 
science to agriculture. 

8. The establishment of a Botanical Department. 

9. The appointment of Entomologist to advise members regarding insect pests. 

10. The annual publication of the ‘Transactions,* comprehending papers by 
selected writers, Prize Reports, and reports of experiments, also an abstract of the 
business at Board and General Meetings, and other communications. 

11. The management of a fund left by John, 6th Duke of Ar^ll (the original Presi- 
dent of the Society), to assist young natives of the Highlands who enter His Miyesty’s 
Navy. 


CONSTITUTION AND MANAGEMENT. 

The general business of Thb Highland and Agricultural Sooibtt is conducted 
under the sanction and control of the Royal Charters, referred to above, which autho- 
rise the enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, Thirty -two Ordinary 
and ^enty Extraordinai 7 Directors, a Treasurer, an Honorary and an Acting Secre- 
tai^, an Auditor, and other Officers. 

The Supplementary Charter of 1856 provides for the appointment of a Council on 
Education, consisting of Sixteen Members — Nine nominated by the Charter, and 
Seyen elooted by the Society, 
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PBIVILEQES OF MEMBERS 

Membbbs of the Society are entitled— 

1. To receive a free copy of the * Transactions ’ annually, 

2. To apply for District Premiums that may he offered, 

3. To report Ploughing Matches for Medals that may be offered. 

4. To Free Admission to the Shows of the Society. 

6. To exhibit Live Stock and Implements at reduced rates, ^ 

6. To have Manures and Feeding- Stuffs analysed at reduced fees, 

7. To have Seeds tested at redact fees. 

8. To have Insect Pests and Diseases affecting Farm Grops inquired into. 

9. To attend and vole at General Meetings of the Society, 

10. To vote for the Election of Directors^ ic., dsc. 


ANALYSIS OF MANURES AND FEEDING-STUFFS 

The Fees of the Society’s Chemist for Analyses made for Members of the Society 
shall, until further notice, bo as follow : — 

The estimation of ingredient iu a manum or foeding-stuff . . . .68. 

The estimation of two or more ingredients in a manure or feeding-stuff , . , 10s. 

These charges apply only to analyses made for the sole and private use of Members of the 
Highland and Agricultural Society who are not engaged in the manufacture or sale of the 
substances analysed. 

The Society’s Chemist, if requested, also supplies valuations of manures, according 
to the Society’s scale of units. 

SEEDS, CROP DISEASES, INSECT PESTS, &c. 

The rates of charges for the examination of plants and seeds, crop diseases, insect 
peats, Ac., will be had on apxdication to the Secretary. 

ELECTION OF MEMBERS 

Candidates for admission to the Society must be proposed by a Member, and are 
elected at the half-yearly General Meetings in January and June. It is not necessary 
that the proposer snould attend the Meeting. 

CONDITIONS OF MEMBERSHIP 

Higher Subscript ion.^The ordinary annual subscription is £1, 3s. 6d., and the 
ordinary subscription for life-membership is £12, 12s. ; or after ten annual payments 
have been made, £7, 7s. 

Lotoer iSiwtscrinfion.— Proprietors fanning the whole of their own lands, whose 
rental on the Valuation Roll does not exceed £500 per annum, and all Tenant- 
Farmers, Secretaries or Treasurers of Local Agricultural Associations, Factors 
resident on Estates, Land Stewards, Foresters, Agricultural Implement Makers, and 
Veterinary Surgeons, none of them being also owners of land to an extent exceeding 
£500 per annum, are admitted on a suoscription of 10s. annually, which may be 
redeemed by one payment of £7, 7s., and after eight annual payments of 10s. have 
been made, a Life Subscription may be purchased for £5, 5s., and after twelve sucii 
payments, for £3, 3s.» Subscriptions are payable on election, and afterwards 
annually in January. 

Members are requested to send to the Secretary the names and addresses of 
Candidates they have to propose (stating whether the Candidates should be on the 
£1, 3s. 6d. or 10s. list). 

JOHN STIRTON, Secretary. 

3 Gborob IV. Bbidob, Edinburgh. 

I Fima are not admitted as Members ; but if one partner of a firm becomes a Member, the 
firm is allowed to exhibit at Members' rates. 

a Candidates claiming to be on the 10s. list must state under which of the above designations 
they are entitled to be placed on it 
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ESTABLISHMENT FOB 1915-1916 


iPteailjent. 

Thb earl of ROSEBERY, K.G., K.T., Dalmony Park, Edinburgh. 

The Eabl of Haddington, Tyninghame, Prestonkirk. 

The Makquis of Linlithgow, Hopetoun House, South Queensferry. 
Colonel Wardlaw Ramsay of Whitehill, Rosewell. 

Major F. J. Carruthebs of HnrnnnTit, Lockerbie. 


Tear of ®I « liftfCt0r». 

Kleotloo. 

I JoHN M‘Hutohen Dobbib, Campend, Dalkeith. 

Arthur B. Nioolson of Glenbervie, Fordoun, 

Dunoan Stewart of Millhills, Crieflf. 

Robert MacMillan of Holm of Dalquhairn, Woodlen, Moniaive. 

D. P. Henderson of Stemstor, Halkirk, Caithness (AYcdctf Jan. 1916). 
Hugh Martin, Flowerdale, Kinrossie, Perth (Elected June 1915). 
Robert C. Young of Shoddesden, Netherfield, Johnstone. 

Hugh M. Leadbetter, Knowesouth, Jedburgh. 

I George Beak, West Ballochy, Montrose. 

Peter Maointybe, Tighnablair, Comrio. 

Walter Biggab, Grange Farm, Dalbeattie. 

William Macdonald, Strowan, Annfield Road, Invorness. 

W. Steuart Fothrinqham, of Fothringhnm and Murthly, Murthly. 
Sir Hugh Shaw Stewart, Bart, of Greenock and Blackball, 
Ardgonsan, Greenock. 

Lord D unglass, Springhill, Coldstream. 

Sir Henry Dundas, Bart. , Polton House, Lasswade. 

I Colonel G. J. Fergusson-Buchanan of Auchentorlie, Bowling. 

Jambs M'Qubbn of Crofts, Dalbeattie. 

D. A. Stewart, Lochdhu, Nairn. 

R. D. Thom of Pitlochie, Gateside. 

WiLLij^M Elliot, Lanark. 

George W. Constable, Traquair Estate OfiBco, Innerleithen. 

G. Bertram Shields, Dolphin gstone, Tranent. 

A. F. Irvine of Drum, Drumoak. 

I Murray Little, Summerhill, Annan. 

P. B. Maointyrb, Findon Mains, Conon Bridge. 

William Mungall of Transy, Dunfermline. 

Major W. T. R. Houlds worth, Kirkbride, May bole. 

Samuel Strang Steel of Philiphaugh, Selkirk. 

Jambs Elder, Atbelstaneford Mains, Drem. 

John P. Sleigh, St John^s Wells, Fyvie. 

William Carbiok, The Baad, Stirling. 
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SxttBotbinBtj! SitettotB. 

{ David Fkurie, Parbroath, Cupar-Fife. 

J. Ernest Kbur of Harvieatoiin Castle, Dollar. 

AHCiriBALT) Whyte, Inverqnharity, Kirriemuir. 

" Charles Douglas, D.Sc., of Auchlochan, Losmabagow. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Prestonkirk. 
Robert Macdiarmtd, Conies, Lochawe. 

1916 ’ The Hon. A. D. Murray, Scones Letheiidy, Perth. 

O. H. Scott Plummer of Sunderland Hall, Selkirk. 

William Poole (A. & J. Main A Go., Ltd.), Englewood, Blackball. 
>.JouN C. Robertson, Fodderty, Dingwall. 

Btsttict. 

Right Honourable Sir Robert KEirii Inches, Lord Provost of 
Edinburgh, 2 Strutbearu Road, Edinburgh. 

Brig. -General R. Gordon Gilmour of Craigmillar, The Inch, Liberton. 
James Allison, Clifton Mains, Ratbo. 

J. SrswAKT Clark of Dundas Castle, South Queensferry. 

J. Inglts Davidson, Saughton Mains, Corstorphino. 

Thomas ^Jldkr of Stevenson Mains, Hatblington. 

Harry Hope, M.P., Barneybill, Dunbar. 

J. T. M‘Lahrn, The Leucbold, Daliiieny Park, EtUnbnrgh. 

J. M. Martin, 111 Elgin Crescent, Nottiiigliill, London, W. 

A. Agnkw Ralston, Philpstoun Hou.so, Pbilpstoun. 

©(HceBeatftfi. 

David Wilson, D.Sc., of Carbetb, Killeani, Trtasurer, 

Alex. Cross of Knockdon, 19 Hope Street, Glasgow, Honorary Secretary, 
Rev. A. Wallace Williamson, D.D., 44 Palmerston Place, Chaplain, 
John Stirton, Secretary, 

Edward M. Oowie, Chief Cleric and Cashier, 

A. S. Cavers, Second Clerk. • 

William Home Cook, C.A., 42 Castle Street, Auditor, 

J. F. Tocher, D.Sc., F. I. C., 4H Union Street, Aberdeen, Chemist, 
Professor R. Stanfield, A.R.S.M., M.Inst.C.E., F.R.S.E., 24 Mayfield 
Gardens, Edinburgh, Consulting Engineer, 

A. N. M ‘Alpine, 6 Blythswood Square, Glasgow, Consulting Botanist, 

R. S. MaoDougall, M.A., D.Sc., 9 Dryden Place, Consulting ErUomoloyiat, 
Tods, Murray, & Jamieson, W.S., 66 Queen Street, Law Agents, 
William Blackwood & Sons, 46 George Street, Publishers. 

Henry Munro, Ltd., 82 Mitchell Street, Glasgow, Advertising Agents, 
Hamilton & Inches, Princes Street, Silversmiths, 

Alexander Kirkwood & Son, 9 St James’ Square, Medallists. 

D. Maoandrew & Co., 120 Loch Street, Aberdeen, Showyard Contreuiort. 
Andrew Brown, Messenger, 

Cliaittnan of noBtfi of ISirectofo. 

CHARLES DOUGLAS, D.So., of Auchlochan, Lesmahagow. 

Cfiaftmen of Committees. 

\, Argyll Naval Pwnd , . Major John Gilmoub, M.P. 

2. Finance^ Chambers^ and law David Wilson, D.Sc., of Carbeth. 

3. PubHeatiom . . . Charles Douglas, D.Sc., of Auchlochan. 

4. Shows . . . . C. H. Scott Plummer of Sunderland Hall. 

5. Science .... David Wilson, D.Sc., of Carbeth. 

8. General Purposes . . Charles Douglas, D.Sc., of Auchlochan. 

7. Eduealion .... Alexander Cross of Knockdon. 

8. Forestry .Sir Arohibald Buohan Hbpburn, Bart. 




OOMMITTEES-1915 - 1916 


1. AROYI.I. NAVAI. FUND. 

Major John Gilmoub, M.P., yr. of Montrave, Pollok Oastle, Newton 
Mearns, Convtner^ 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Prostonkirk. 

Sir J. Pati’en MaoDougall, K.C.B., 39 Heriot Row, Edinburgh. 

Sir Kenneth Mackenzie of Gairloch, Bart., 10 Moray Place, Edinburgh. 
John Maolachlan of Maclachlan, Castle Lachlan, Strachur, 

Alexander Cross of Knock don, 19 Hope Street, Glasgow. 

David Wilson, D.Sc., of Carbeth, Killearn. 

Charles Douglas, D.Sc., of Auchlochan, Lesnmhagow. 


2. VINANCH, CHAMBEBS, AND IiAW. 

David Wilson, D.Sc., of Carbeth, Killearn, Convener, 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow, Vice^Convtner, 
Jas. I. Davidson, Saughton Mains, Corstorphine. 

John M^Hutohen Dobbie, Campend, Dalkeith. 

David Ferrie, Parbroath, Cupar-Fife. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Prestonkirk. 

Robert MacMillan of Holm of Dalquhairn, Woodlea, Moniaive. 

J. T. McLaren, The Leuchold, Dalmeny Park, Edinburgh. 

John M. Martin, 111 Elgin Crescent, Nottinghill, London, W. 

C. H. Scott Plummer of Sunderland Hall, Selkirk. 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow, Chairman, 
tx officio. 

William Home Cook, C. A., Auditor, ex officio. 


3. PUBLICATIONS. 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow, Convener, 

John M^Hutohen Dobbie, Campend, Dalkeith. 

James Elder, Athelstanoford Mains, Drom. 

David Ferrie, Parbroath, Cupar. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Prestonkirk. 
Arthur B. Nicolson of Glenbcrvie, Fordoun. 

G. Bertram Shields, Dolphingstone, Tranent, 

Sir Hugh Shaw Stewart, Bart., of Greenock and Blackball, Ardgowan, 
Greenock. 

U. D. Thom of Pitlochie, Gateside. 

David Wilson, D.Sc., of Carbeth, Killearn. 

Alex. Cross of Knockdon, Hon. Secretary, ex officio. 


4. SHOWS. 

C. H. Scott Plummer of Sunderland Hall, Convener, 

John M. Martin, 111 Elgin Orescent, Nottinghill, London, W., | Vice- 
H. M. Lbadbettbr, Knowesouth, Jedburgh, { Conveners, 

Jambs Allison, Clifton Mains, Ratho. 

George Bean, West Ballochy, Montrose. 

Walter Bigoar, Grange Farm, Dalbeattie. 

William Carriok, The Baad, Stirling. 

J. Stewart Clark of Dundas Castle, South Quoonsferry, 

Qborob W. Constable, Traquair Estate Office, Innerleithen. 
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OOMMITTBBS FOB 1916-16. 


Jambs I. Davidsok, Saughton Mains, CorstorpLiue. 

John M*Hutohbn Dobbib, Oampend, Dalkeith. 

SirHsNBY Dundas, Bart., Pol ton House, Lasswade. 

Lord DimoLASs, Springhill, Coldstream. 

Thomas Elder of Stevenson Mains, Haddington. 

William Elliot, Lanark. 

Colonel Q. J. Fbrousson-Buohanan of Auchontorlie, Bowling. 

David Fekrie, Parbroath, Cupar-Fife. 

Brig.-General R. Gordon Gilmoub of Craigmillar, The Inch, Liberton. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Prestonkirk. 

Right Hon. Sir Robert Keith Inches, Lord Provost of Edinburgh, 
2 Strathearn Road. 

J. Ernest Kerr of Harviestoun Castle, Dollar. 

Robert Maodiarmid, Corries, Lochawe. 

Peter Maointyrb, Tighnablair, Comrie. 

P. B. M*Intyrb, Mains of Findon, Conon Bridge. 

J. T. M ‘Laren, The Leuchold, Dalmeny Park. 

Robert MacMillan of Holm of Dalqunairn, Woodlea, Moniaive. 

James McQueen of Crofts, Dalbeattie. 

Hugh Martin, Flowordale, Kinrossie, Perth. 

William Munoall of Transy, Dunfermline. 

William Poole, Englewood, Blackball. 

A. Agnew Ralston, Philpstoun House, Philpstoun. 

John C. Robertson, Fodderty, Dingwall. 

G. Bertram Shields, Dolphingstone, Tranent. 

John P. Sleigh, St John’s Wells, Fyvie. 

Samuel Strang Steel of Philiphaugh, Selkirk. 

Duncan Stewart of Mill hills, Crieff. 

D. A. Stewart of Lochdhu, Nairn. 

Sir Hugh Shaw Stewart of Greenock and Blackball, Bart., Ardgowan. 
Archibald Whyte, Inverquharity, Kirriemuir. 

Robert C. Young of Shoddesden, Netherlield, Johnstone. 

David Wilson, D.Sc., of Carbeth, Killearij, Treasurer, ex officio, 

Alex. Cross of Knockdon, Hon. Secretary, ex officio, 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow, Chairman, ca; officio. 
Professor R, Stanfield, 24 Mayfield Gardens, Edinburgh, Engineer, ex 
officio. 


6. SCIBNCH. 

David Wilson, D.Sc., of Carbeth, Killearn, Convener, 

, Vice-Convener, 

John M'Hutchen Dobbie, Gam pend, Dalkeith. 

Charles Douglas, D. Sc. , of Auchlochan, Lesmahagow. 

James Elder, Athelstaneford Mains, Drcm. 

Thomas Elder of Stevenson Mains, Haddington. 

David Ferrte, Parbroath, Cupar-Fife. 

W. Steuart Fothringham, of Fothringham and Murthly, Murthly. 

Sir Archibald Buchan Hepburn of Smeaton, Bart., Prestonkirk. 

A. F. Irvine of Drum, Drumoak. 

Murray Little, Summerliill, Annan. 

William Macdonald, Strowan, Annfield Road, Inverness. 

J. T. M'Laren, The Leuchold, Dalmeny Park. 

John M. Martin, 111 Elgin Crescent, Nottinghill, London, W. 

Arthur B. NiooiiSON of Qlenbervie, Fordoun. 

C. H. Scott Plummer of Sunderland Hall, Selkirk. 

Sir Hugh Shaw Stewart, Bart., of Greenock and Blackball, Ardgowan, 
Greenock. 

R. D. Thom of Pitlochie, Gateside. 

Robert C. Young of Shoddesden, Netherfield, Johnstone. 

Alex. Cross of Knockdon, Hon. Secretary, ex oJffUio, 

J. F. Toohbr, Chemist, ex officio, 

A. N. M Alpine, Botanist, ex offieio, 

R. S. MaoDougall, D.Sc., Zoologist, m officio. 
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6. aSIOlHAli PUBP08S8. 

Charlks Douglas, D.Sc.,of Auchloclian, Lesmaliagow, Convener, 

J. Stewart Clark of Duiidaa Castle, South Quoonsferry. 

John M‘Hutohen Dobbik, Campeud, Dalkeith, 

Sir Henry Dundas, Bart., Polton House, Lasswade. 

Jambs Elder, Athelstaneford Mains, Drem, 

Thomas Elder of Stevenson Mains, Haddington. 

Sir Archibald Buchan Hepburn ofSmeaton, Bart, Prestonkirk. 

J. T. M'Laren, The Loiichold, Dalmeny Park. 

Robert MacMillan of Holm of Dalquhaim, Woodlea, Moniaive. 

William Poole, Englewood, Blackhall. 

G. Bertram Shields, Dolphingstone, Tranent. 

Sir Hugh Shaw Stewart, Bart., of Greenock and Blackhall, Ardgowan. 
David Wilson, D.Sc., of Carbeth, Killearn, Treasurer, ex officio, 

Alex. Cross of Knockdon, Hon. Secretary, ex officio, 

7. EDUCATION. 

Alexander Cross of Knockdon, 19 Hope Street, Glasgow, Convener. 
Charles Douglas, D.Sc., of Auchlochan, Lesmahagow. 

Sir Archibald Buchan Hepburn ofSmeaton, Bart., Prestonkirk. 

David Wilson, D.Sc., of Carbeth, Killearn. 

John Stirton, Secretary, 

8. POBESTBY. 

Sir Archibald Buchan Hepburn ofSmeaton, Bart., Prestonkirk, Convener. 
A. H. Anderson, Kippendavio, Dunblane. 

James I. Davidson, Saughton Mains, Corstorphine. 

Charles Douglas, D.Sc., of Auchlochan, Lesmahagow. 

Lord Dunglass, Springhill, Coldstream. 

Major John Gilmour, M.R, yr. of Montrave, Pollok Castle, Newton 
Mearns, 

David Keir, Lady well, Dunkeld. 

Lord Lovat, C.B., K.C.V.O., A.D.C., Beaufort Castle, Beauly. 

Right Hon. Sir Herbert E. Maxw^ell of Monreith, Bart., Whauphill. 

Sir Hugh Shaw Stewart, Bart., of Greenock and Blackhall, Ardgowan. 
Sir John Stirling Maxwell of Pollok, Bart., Polloksbaws. 

John Miouie, M.V.O., Balmoral, Ballater. 

The Master of Polwarth, Himibie House, Upper Keith. 

Captain Stirling of Keir, Dunblane. 

David Wilson, D.Sc,, of Carbeth, Killearn. 

9. OFPICE-BEABBBS. 

Constitution : (1) The four Ordinary Directors for the district in whicli the Show 
for the year is to be held (with the exception of one retiring next year) ; 

(2) one Ordinary Director from each of the other Show districts; and 

(3) the Chairman of the Board, Hon. Secretary, and Treasurer, tx officiis. 

f George Bean, West Ballochy, Montrose. 

Aberdeen , -j A. F. Irvine of Drum, Drumoak, 

(John P. Sleigh, St John’s Wells, Fyvie. 

Glasgow . Sir Hugh Shaw Stewart, Bart., of Greenock and Blackhall, 
Ardgowan. 

Perth . R. D. Thom of Pitlochie, Gateside. 

Stirling . Peter M ‘Intyre, Tighnablair, Comrie. 

Edinburgh G. Bertram Shields, Dolphingstone, Tranent. 

Dumfries , Walter Biggab, Grange Farm, Dalbeattie. 

Inverness , D. A. Stewart, Lochdnu, Naim. 

Border , George W. Constable, Traquair Estate Office, Innerleithen. 
Charles Douglas, D.Sc., of Auchlochan, Chairman, ex officio. 

Alex. Cross of Knockdon, Hon. Secretary, ex offeio. 

Dr D. Wilson of Carbeth, Killearn, Treasurer, ex officio. 
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MEETINGS FOR 1916. 


REPBE8ENTATIVE8 ON OTHEB BODIE8. 

National Agricultural Examination Board. 

Alex. Cross of Knockdon, 19 Hope Street, Glasgow, Chairman. 
Charles Douglas, D.Sc., of Auchlochan, Losniahagow. 

Sir Archibald Buchan Hepburn of Sracaton, Bart., Prestoiikirk. 
David Wilson, D.Sc., of Carbeth, Killeani. 

John Stirton, Highland and Agricultural Society. 


Edinburgh and East of 8cotland College of Agriculture. 

D. Ferrib, Parbroath, Cupar-Fife. 

Sir Arciid. Puciian IIepbdrn of Smoatoii, Bart., Prostonkirk. 


West of Scotland Agricultural College. 

Sir Hugh Shaav Stewart, Bart., of Ardgowan and Blackball, Ardgowan, 
Greenock. 

John M. Martin, 111 Elgin Cre.scont, Nottiiigliill, London, W. 


Aberdeen and North of Scotland College of Agriculture. 

William Duthie, Tarves. 

Dr J. F. Tocher, dlj Union Street, Aberdeen. 


Boyal (Dick) Veterinary College. 

John M. Martin, 111 Elgin Crescent, Nottinghill, London, W. 


Glasgow Veterinary College. 
Alex. Cross of Knockdon, 19 Hope Street, Glasgow, 


Scottish Milk Becords Association. 

Alex. Cross of Knockdon, 19 Hope Street, Glasgow. 

John M'Caig of Belmont, Stranraer. 

Sir Hugh Shaw Stewart, Bart., of Greenock and Blackball. 


MEETINGS. 

General Meetings. — By the Charter the Society must hold two General 
Meetings each year, and, under ordinary circumstances, they are held in 
the months of January and June, in the Society’s Hall, 3 George IV. 
Bridge, for the election of Members and other business. Twenty a 
quorum. 

By a resolution of the General Meeting on 16th January 1879, a General 
Meeting of Members is held in the Showyard on the occasion of the Annual 
Show. This year no meeting will be held, on account of the decision of 
the Directors not to proceed with the Show. 

With reference to motions at General Meetings, Bye-Law No. 10 pro- 
vides — “ That at General Meetings of the Society no motion or proposal 



EXAMIKATIOKS FOR 1916. 


11 


(except of mere form or courtesy) shall be submitted or entertained for 
immediate decision unless notice thereof has been given a week previously 
to the Board of Directors, without prejudice, however, to the competency 
of making such motion or proposal to the effect of its being remitted to 
the Directors for consideration, and thereafter being disposed of at a 
future General Meeting.” 

General Show at Edinburgh. — Tlie following Resolution was 
adopted by the Board (1st December 1915): “That in the present cir- 
cumstances no steps should be taken by the Directors towards holding 
a Show next year.” 

Directors* Meetings. — The Board of Directors meet (except when 
otherwise arranged) on the first Wednesday of each month from Novem- 
ber till June inclusive, at half* past one o’clock p.m., and occasionally as 
business may require, on a requisition by three Diiectors to the Secre- 
tary, or on intimation by him. Seven a quorum. 

Committee Meetings. — Meetings of the various Committees are held 
as required. 

Nomination of Directors. — Meetings of Members, for the purpose 
of nominating Director to represent the Show Divisions on the Board 
for the year 1917-1918, will be held at the places and on the days after 
mentioned : — 


1. Edinburgh, Market Buildings, Gorgie, 

2. Glasgow, North British Railway Hotel, 

3. Stirling, Golden Lion Hotel, 

4. Perth, Salutation Hotel, 

{In 1918 and 1919 the Meetings will he 

5. Border District, Railway Hotel, St 

Boswells, 

6. Aberdeen, Imperial Hotel, . 

7. Inverness, Station Hotel, . 

8. Dumfries, King’s Arms Hotel, . 


Wed., 3l8t Jan. 1917, at 2. 
Wed., 14th Feb. 1917, at 1. 
Thur., 15th Feb. 1917, at 1.30. 
Fri., 16th Feb. 1917, at 2. 
held in Cnpar^Fife.) 

Thur., 1st Mar. 1917, at 1. 
Fri., 2nd IMar. 1917, at 2.30. 
Tues., 6th Mar. 1917, at 12.30. 
Wed., 14th Mar. 1917, at 1. 


The nomination of Proprietor or other Members paying the higher 
subscription must be made in the 1st, 2iid, 4th, and 5th Districts ; and 
the nomination of Tenant-Farmer or other Members paying the lower 
subscription, in the 3rd, 6th, 7th, and 8th Districts. 

Retiring Directors are not eligible for re-election until after the lapse 
of at least one year. 


EXAMINATIONS. 

Agriculture. — The Examination for 1916 for the National Diploma in 
Agriculture will be held at the University, Leeds, on Monday, 20th 
March, and following days. Entries close on 1st March. 

Dai^.— The Examination for 1916 for the National Diploma in Dairy- 
ing will be held at the Dairy School, Kilmarnock, on Friday, 22nd 
September, and following days. Entries close on 15th August. 

Forestry. — The Examination for the Society’s Certificates in Forestry 
will be held at 3 George IV. Bridge, Edinburgh, in March 1917. 
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AGRICULTURAL EDUCATION 

By a Supplementary Charter under the Great Seal, granted in 1866, the 
Society is empowered to grant Diplomas. 

From 1868 to 1899 the Society held an annual Examination for Cer- 
tificate and Diploma in Agriculture. In 1872 the Free Life Membership 
of the Society was granted to winners of the Diploma. In 1884 per- 
mission was given to holders of the Diploma to append the letters 
F.H.A.S. to their names. 

In 1898 it was resolved by the Eoyal Agricultural Society of England 
and the Highland and Agricultural Society of Scotland to discontinue 
the independent Examinations in Agriculture held by the two Societies, 
and to institute in their stead a Joint - Examination for a National 
Diploma in Agriculture (N.D.A.) This Examination is now con- 
ducted under the management of the “National Agricultural Examination 
Board ” appointed by the two Societies. In the year 1903, on the invita- 
tion of the two Societies, the Board of Agriculture and the Scotch Educa- 
tion Department agreed to appoint a representative from each to act on 
the Examination Board. Professor Middleton represents the former and 
Sir John Struthers, K.C.B., LL.D., the latter body. 


REGULATIONS FOR EXAMINATION IN THE 
SCIENCE AND PRACTICE OF AGRICULTURE 

REGULATIONS. 

1. The Societies may hold conjointly, under the management of the 
National Agricultural Examination Board appointed by them, an Annual 
Examination in the Science and Practice of Agriculture, at a convenient 
centre. 

2. Candidates who pass the Examination will receive the National 
Diploma in Agriculture — the Diploma to be distinguished shortly by the 
letters “N.D.A.” 

3. The Examination will be conducted by means of written papers and 
oral Examinations. 

4. In order to be eligible to sit for the Board’s Examination in Agricul- 
ture, a Candidate must — 

(a) Present a certificate from a recognised Agricultural College that 
his attainments in the subjects of General Botany ^ Geology, General 
Chemistry, Physics and Mecha/nics, as attested by class and other ex- 
aminations, are, in the opinion of the authorities of the College, such as 
to justify his admission to the Board’s Examination ; or 
{b) Produce evidence that he has passed the let B.So. or the Inter- 
mediate Examination in Science of a British University ; or 
(c) Present a Senior Certificate obtained at the Local Examinations 
of the Universities of Oxford or Cambridge, and produce evidence that 
he has continued his study of soienoe for at least a year, and has 
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obtained a certificate in subject 3 (a) Elementary Chemistry and 
Physics, (6) Botany of Group H of the Oxford Higher Local Examina- 
tion, or in Subjects 1, Elementary Chemistry and Physics, and 4, Botany 
of Group E of the Cambridge Higher Local Examination ; or 

{d) Present an Intermediate Leaving Certificate of the Scotch Educa- 
tion Department, and produce evidence that he has continued his studies 
for at least another year and has obtained the Higher Leaving Certificate 
in Science (including Chemistry and Botany). 

6. In the case of students who satisfy the Board that they have not had 
the facilities for obtaining the foregoing certificates, the Board will be pre- 
pared to consider evidence of equivalent attainment. 

6. Candidates will have the option of taking the whole of the following 
eight papers at one time, or of sitting for a group of any three or four in 
one year and the remaining group of four or five in the next year. 



Subject. 

Maximum 

Marks. 

Pass Mark*. 

1. 

Practical Agriculture (First Paper) . 

300 

180 

2. 

Practical Agriculture (Second Paper) 

300 

180 

3. 

Farm and Estate Engineering — 




(а) Surveying ) 

(б) Farm Buildings > 

(c) Machinery and Implements ) 

300 

160 

4. 

Agricultural Chemistry .... 

300 

150 

5. 

Agricultural Botany .... 

300 

160 

6. 

Agricultural Book-keeping 

200 

100 

7. 

Agricultural Zoology .... 

200 

100 

8. 

Veterinary Science 

200 

100 



2100 

1110 


7. A Candidate who obtains not less than three-fourths (1575) of the 
aggregate maximum marks (2100) in the entire Examination will receive the 
Diploma with Honours, provided that he obtains not less than three-fourths 
(450) of the maximum marks (600) in the two Practical Agriculture papers. 

8. Candidates electing to take the entire Examination at one time and 
failing in not more than two subjects may appear for these subjects in the 
following year. Failure in more than two subjects will be regarded as failure 
in the whole Examination. 

9. Candidates electing to take the Examination papers in two groups and 
failing in a single subject may appear for that subject in the following year. 
Failure in more than one subject will be regarded as failure in the group. 

10. Non-returnable fees must be paid by Candidates as follows : — 

Entire Examination .... Four guineas. 

Group of Subjects .... Two guineas. 

One or two Subjects .... One pound. 

11. The Board reserve the right to postpone, abandon, or in any way, or 
at any time, modify an Examination, and also to decline at any stage to 
admit any particular Candidate to the Examination. 


The Examination will take place at the Leeds University on Monday, 
Maroh 20, 1016, and days of the following week. 



14 


AORIOULTURAL SDUOATIOK. 


Forma of application for permiaaion to ait at the Examination may be 
obtained from **The Secretary, Royal Agricultural Society of England, 16 
Bedford Square, London, W.C.,** or from “The Secretary, Highland and 
Agricultural Society of Scotland, 3 George IV. Bridge, Edinburgh,” and 
must be returned duly filled up not later than Wednesday, March 1, 1916, 
when the Entries will close. 

16 Bedford Square, London, W.C., 

December 1915. 


SYLLABUS OF SUBJECTS OF EXAMINATION 

PRACTICAL AGRICULTURE. 

I. — First Paper, 

1. Britiih Farming. — Arable, stock-raising, dtiirying — Approximate 
areas covered by the diflferent systems — Typical examples of each — Area 
ill Great Britain under chief crops — Numbers of live stock — The recent 
history of agriculture — Short summary of agricultural returns. 

2. Climate . — The effect of climate on farming practice — Rainfall — 
Temperature — Prevailing winds — Weather forecasts. 

3. Boile . — The influence of geological formations on the systems of 
farming — Classification of soils — Character and composition — Suitability 
for cultivation — Reclamation — Drainage — Irrigation — Warping — Appli- 
cation of lime and marl — Bare fallows — Tillage— Subsoiling — Deep and 
thorough cultivation. 

4. Manures . — The manures of the farm— The treatment of farmyard 
manure — The disposal of liquid manure and sewage — General manures — 
Special manures — Field trials of manures — The application of manures — 
Period of application and amounts used per acre — Unexhausted value of 
manures and feeding-stuffs. 

5. Oro'pe. — Wheat, barley, oats, rye, beans, peas, potatoes, turnips, 
swedes, mangolds, forage plants, hops, and other crops — Their adaptation 
to different soils and climates — Varieties — Selection of seed — Judging 
seeds — Cultivation, weeds and parasitic plants, best methods of pre- 
vention and eradication — Harvesting — Storing — Cost of production — 
Improvement of crops by selection and hybridising — Field trials — 
Methods which the farmer may adopt — Selection to resist disease — ^The 
principles of rotations — Rotations suitable for different soils and climates 
— Rotations and the maintenance of fertility — Green manuring — Legu- 
minous crops in rotation — Catch crops — The advantages and disadvantages 
of rotations — Specialised farming. 

II. — Second Paper. 

6. Live Stock. — The different breeds of British live stock — Their ori^n, 
characteristici^ and comparative merits — Suitability for different distnets 
—Breeding — General principles — Selection — Mating — Crossing— Bearing 
and general management — Breeding and rearing of horses, cattle, sheep, 
pigs and poultry — Rearing colts and raising store stock — The foods of 
the farm — Their composition and suitability for different classes of stock 
— Purchased foods — Composition and special value — Rations for different 
kinds and ages of stock — Cost of producing beef, mutton, pork, and milk 
— Cost of feeding farm horses. 
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7. The disfpoiol ofCrojf, Produce^ cmd Stock, — Marketing grain and other 
crops — Sale of stock — Live weight — Dead weight, 

8. Milk, — The production and treatment of milk — The manufacture of 
cheese, butter, &c. — The utilisation of by-products. 

9. Farming Capital. — Calculations of the stocking and working of 
arable, stock, and dairy farms — Labour on the farm-— Farm valuations— 
Bent and taxes. 

10. Renting a Farm, — Indications of condition, productive power, and 
stock-carrying capacity — Leases— Conditions of occupancy. 

N.B. — It is essential that a Candidate know his subject practically^ and 
that he satisfy the Examiner of his familiarity with farm routine. 


III.— FARM AND ESTATE ENGINEERING. 

Surveying. 

1. The use and adjustment of instruments employed in Surveying and 
Levelling. 

2. Land surveying by chain — Plotting from field book, and determina- 
tion of areas surveyed — The simpler “ field problems.” 

3. Levelling and plotting from field book. 

4. A sufiicient knowledge of Trigonometrical Surveying for the de- 
termination of heights and distances by Theodolite. 

6. A knowledge of the various classes of maps published by the 
Ordnance Survey Department and their Scales. 


Farm Buildings. 

6. RoadSy Fencesy and Land Drainage. — The construction and mainte- 
nance of farm roads, fences, and ditches — Drains, and cost. 

7. Buildings. — Buildings reouired on different classes of farms — Econ- 
omical arrangement of farm buildings — Materials — Construction — Ven- 
tilation — Drainage — Water supply — Dimensions of dairy, stables, cow- 
sheds, yard, courts, and piggeries — Accommodation for power— Implement, 
machinery, and cart sheds — Hay and grain sheds — Shelter sheds — Storage 
of manure — Approximate cost of farm buildings for sizes of farms and 
system of farming. 


Machinery and Implements. 

8. Power, — The principle of action, construction, and method of working 
of steam, gas, and oil engines, petrol motors, and boilers— Estimation of 
the brake horse-power of engines — Care and management of engines and 
boilers — Power derived from water — Measurement of the quantity of 
water fiowing in a stream — Waterwheels — Turbines — Pumps, principle 
of action and construction — Flow of water through pipes — Windmills — 
Cost and working expenses in connection with the above. 

9. Agricultural Machinery, — The mode of action and the general prin- 
ciples involved in the construction and working of farm implements and 
machinery— Pulleys and belting— Power transmitted by belts— Toothed 
gearing— Shafting and bearings — Lifting appliances— Strength and care 
of chains — Lubrication — Construction of simple concrete foundations for 
engines and machines. 

10. Implemmts o/ Reaping machines— Mowing machines 
—Rakes — Tedders— Sweeps— Elevators— Potato raisers. 
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11. ImplemenU of Transit, — Carta, waggons, rick lifters, traction 
engines, motors. 

12. Threshing and Food-preparing Mcbchinery, — Threshinc machines, 
screens^ winnowers — Hnmmelers, chaff cutters — Pulj^ers — Cake breakers. 

13. Dairy Appliances. — Milking machines — Cream separators — Churns 
and other butter- working appliances — Milk delivery cans — Cheese- 
making utensils — Vats and presses. 

N.B. — Each Candidate shoM have with him at the Examination a ^ir 
of compasses^ scales of equal parts, including a scale of one chain to an inch, 
cmd the scale fitting the Ordnance map, or 25*344 inches to the mile, a 
small protractor, a set square, and a straight-edge about 18 inches in length. 

Candidates are expected to have had some experience with agricultural 
machinery and implements under actual working conditions, and to he 
capable of illustrating their answers, when necessary, by intelligible sketches 
or diagrams. 


IV.— AGRICULTURAL CHEMISTRY. 

1. The Atmosphere , — Its composition and relations to plant and animal 
life. 

2. Waler , — Rain water — Soil water and drainage — Drinking water — 
Sewage and irrigation. 

3. The Soil. — Origin, formation, and classification of soils — Sampling — 
Analysis — Composition of soils — The chemical and physical properties of 
soils— The water and air of the soil — Biological changes in the soil — The 
soil in relation to plant growth — Fertility — Causes of infertility — Im- 
provement of soils. 

4. Manures . — Theories of manuring — Classification of manures — Origin, 
nature, and characteristics of manures — Manufacture of manures — Com- 
position, analysis, adulteration, and valuation of manures — Farmyard 
manure and other natural manures — Green-manuring — Liming, marling, 
claying — Artificial manures, their origin and manufacture — Fertilisers 
and Feeding Stuffs Act — Sampling of manures. 

6. Poisons, Antiseptics, and Preservatives , — General chemical composition 
and character of insecticides, fungicides, antiseptics, and preservatives 
used on the farm. 

6. Plants and Crops . — Constituents of plants — Assimilation and nutri- 
tion of plants— Sources of the nitrogen and other constituents of plants — 
Germination — Action of enzymes — Composition and manorial require- 
ments of farm crops — Food products derived from crops — Manuring 
experiments. 

7. A Composition of animal body — Animal nutrition — Diges- 
tion-Assimilation, metabolism, lespiration, and excretion. 

8. Foods and Feeding . — Constituents of foods — Origin, nature, and 
composition of chief feeding-stuffs — Sampling, analysis, and adulteration 
of foods — Nutritive value and digestibility of food — Functions of chief 
food constituents — Energy values — Relation of foods to the production of 
work, meat, milk, and manure — Manurial residues of foods. 

9. Dairy Chemistry , — The composition of milk, cream, butter, cheese, 
&c. — Conoitions which influence the composition of milk and milk pro- 
ducts — Action of ferments and enzymes on milk and milk products — 
Milk-testing— Analysis and adulteration of dairy products. 

N.B. — Comdidates are required to bring their Laboratory Notes to the Oral 
Examination in this subject. 
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V.— AGRICULTURAL BOTANY. 

In addition to a general knowledge of the morphology, histology, and 
physiology of plants, candidates will be expected to possess a detailed 
knowledge of the following subjects : — 

British grasses of agricultural importance : recognition of at any stage 
of growth. Habitats of important species. Constitution of the grass 
flora of good meadows and pastures. Composition of seed mixtures for 
temporary and permanent leys on various soils. The effects of arti- 
ficial manures on the flora of grass land. 

The weeds of arable and grass land. Poisonous and parasitic weeds. 
Methods of distribution by seed and vegetatively : of eradication. Weeds 
as soil indicators. Recognition of the seeds of the common w'eeds, par- 
ticularly those characteristically found in clover, grass, &c., seed. 

The chief varieties of wheat, barley, oats, clovers, roots, and other farm 
crops : their suitability for various climatic and soil conditions. The 
identification of the more important types of cereals by means of their 
grain characters. Characteristics of good and bad samples of cereals. 

Materials used in feeding-cakes and meals : identification of. 

Grafting, pruning, and the management of orchards. 

Plant- breeding. Principles of heredity in plants. Pure lines. Fluc- 
tuating variability. Selection. 

Disease in plants. Discfiaes due to the attacks of parasitic fungi. Re- 
sistance to disease : conditions affecting. The life-history of the more 
important species of Plasmodiophora, Synchytrium, Pliytopbthora, 
Peronospora, Sphoerotheca, Nectria, Claviceps, Sclerotinia, Ustilago, 
Tilletia, Puccinia, Polyporus, Armillaria, and of any fungoid diseases 
scheduled from time to time by the Board of Agriculture and Fisheries. 

Yeasts and fermentation. 

The general outlines of bacteriology : nitrogen fixation, nitrification, 
and denitrification. Putrefaction and the bacteriology of milk, butter, 
and cheese. 


VI.— AGRICULTURAL BOOK-KEEPING. 

Principles of book-keeping ; single and double entry ; opening books, 
description of subsidiary books, with examples of entries therein ; the 
ledger ; i> 08 ting ; preparation of trial balance ; valuation of stocks and 
effects ; closing and proving the books, preparation of profit and loss 
account and balance-sheet ; ruling off accounts. 

Application of special methods to farms of varying requirements. 

VII.— AGRICULTURAL ZOOLOGY. 

1. The part played by common animals in helping or hindering agri- 
cultural operations, as illustrated by moles and voles, insectivorous and 
other birds, snails and slugs, useful and injurious insects, arachnids and 
myriapods, earthworms, &c. 

2. deneral Btructwre of Insects, especially the external characters. 

3. Life-historv of Insects, — Economic importance of different stages. A 
knowledge of the life-history of the principal insect pests as affording a 
basis for a^ropriate treatment. 

4. Classijtcation of Insects, — The general characters of the following 
Natural Orders : Coleoptera, Lepidoptera, Hymenoptera, Diptera, Hemip- 
tera, Orthoptera, Neuroptera, 

VOL. XXVIII. 
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5. Aoafvm injurious to Food Crops and Live Stock. 

6. Pourasitio Worm. — Flukes, Tapeworms, and Threadworms. 

7. Preventive and Remedial meaewree in regard to insects, acarines, and 
worm Parasites — e.g.^ farm practice in relation to the discouragement of 
Insect Attack. Encouragement of insect-eating birds and mammals. 
Artificial remedies. Insecticides. Treatment for Parasites. 

N.B. — Practical acquaintance with com/tnon animals^ especially insects 
and worm pa/rasites^ will he expected. Where the Candidate is not acquainted 
with the scientific name of an animal^ the generally received English name 
will he acce]^ed. Candidates are required to bring their Laboratory Notes 
to the Oral Examination in this subject. 

VIII.— VETERINARY SCIENCE. 

1. Elementary Anatomy and Physiology of the horse, ox, sheep, and pig. 

2. The general principles of breeding — including the physiology of 
reproduction, the laws of heredity, the periods of gestation, and the 
signs of pregnancy in the mare, cow, ewe, and sow. 

3. Dentition as a means of determining the age of horses, cattle, sheep, 
and swine. 

4. The management of farm stock in health and disease. 

The following won the Diploma in 1915 : — 

Diploma with Honours. 

1. John Wilson, West of Scotland Agricultural College, Glasgow. 

2. James Kbr Bell, Edinburgh and East of Scotland College of Agri- 

culture, Edinburgh. 

3. John Currie Howie, West of Scotland Agricultural College, Glasgow. 

Diplorna. 

Richard Brbtherton, Harris Institute, Preston. 

George Duncan Brown, University of Leeds. 

William A. C. Carr, Marischal College, Aberdeen. 

Stephen M. Cherrie, West of Scotland Agricultural College, Glasgow. 
William Cromie, Royal College of Science, Dublin. 

Paul Alexander Exley, University of Leeds. 

James Butler Goddard, Harris Institute, Preston. 

Norman S. Grieve, Aberdeen and North of Scotland College of Agri- 
culture, Aberdeen. 

Frank Leslie Hall, Harper- Adams Agricultural College, Newport, 
Salop. 

Miss Annie Jane Hastings, West of Scotland Agricultural College, 
Glasgow. 

Alexander Hay, Edinburgh and East of Scotland College of Agriculture, 
Edinburgh. 

Frederic Westlky I yens, Harper -Adams Agricultural College, New-, 
port, Salop. 

Evan Thomas Jones, University College of Wales, Aberystwyth. 
Vivian George Jones, Harper- Adams Agricultural College, Newport, 
Salop. 

John Archibald Mao Arthur, West of Scotland Agricultural College, 
Glasgow. 

Andrew M‘Bride, West of Scotland Agricultural College, Glasgow. 
James M^Linden, West of Scotland Agricultural College, Glasgow. 
Thomas Duncan Mosscrop, South-Eastern Agricultural College, Wye, 
Kent. 
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George Park, Harris Institute, Preston. 

Bhailal S. Patel, West of Scotland Agricultural College, Glasgow. 
Alan Stewart Patten, Iloyal Agricultural College, Cirencester. 

Hamo Newton Percival, Harris Institute, Preston. 

John Cyril Pindar, Midland Agricultural and Dairy College, Kingston, 
Derb^ 

Charles Edward Platt, Holmes Chapel Agricultural College, Cheshire. 
Henry Eoeruck, University of Leeds. 

George Edward Egberts, University of Leeds. 

Clifford William Eowell, Agricultural College, Uckfield, Sussex. 
Herbert Eat Stewart, Eoyal College of Science, Dublin. 

Eoy Burch Strang, South-Eastern Agricultural College, Wye, Kent. 
Alexander John Watt, Aberdeen University. 

John Barton Whalley, Harris Institute, Preston. 

David Wyllie, West of Scotland Agricultural College, Glasgow. 

Hugh Mair Young, West of Scotland Agricultural College, Glasgow. 


Examination Papers op Past Years. 

Copies of the Papers set at the Animal Examinations for the National Diploma 
ill the Science and Practice of Agriculture, held from 1905 to 1916, may, so far as 
available, be had upon application. Price 6d. per set. 


VETERINARY DEPARTMENT 

The Society established a Veterinary Department in 1823, but by an 
arrangement made with the Eoyal College of Veterinary Surgeons, the 
Society’s examination ceased in 1881. Holders of the Society’s Veterinary 
Certificate are entitled to become Members of the Eoyal College of Veter- 
inary Surgeons on payment of certain fees, without being required to 
undergo any further examination. The number of Students who passed 
for the Society’s Certificate is 1183. 

The Society votes annually eleven silver medals for Class Competition 
to each of the two Veterinary Colleges in Scotland, the one in Edinburgh 
and the other in Glasgow. 
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FORESTRY DEPARTMENT 


The Society grants First and Second Class Certificates in Forestry. 

1. An Examination will be held each alternate year about the month 
of April. 

2. Next Examination will be held in the year 1917. 

3. Candidates must possess — 1. A thorough acquaintance with the theory 
and practice of Forestry. 2. A general knowledge of the following 
branches of study, so far as these apply to ITorestry : {a) The Elements of 
Botany and Forest Zoology ; (h) The Elements of Physics, Chemistry, and 
Meteorology; (c) Forest Engineering, including Land and Timber Measur- 
ing and Surveying ; Mechanics and Construction, as applied to fencing, 
draining, bri<lging, road-making, and saw-mills; and Implements of For- 
estry ; {d) Book-keeping and Accounts. 

4. The examinations are open to candidates of any age, may be both 
written and oral, and will include such practical tests as may from time 
to time be decided to apply. 

5. The maximum number of marks for each subject is 100 ; Pass marks 
for First-Class Certificate — Forestry, 76 ; all other subjects, 60. Pass 
marks for Second-Class Certificate — Forestry, 60 ; all other subjects, 60. 

6. A Candidate who obtains Pass marks in certain subjects, but fails in 
others, may come up for these other subjects alone, it being understood 
that without the special permission of the Society no Candidate will be 
eligible to enter for more than two subsequent examinations. 

7. A Candidate who has obtained the Second-Class Certificate may enter 
again for the Fii’st-Claas Certificate. 

The list of students who obtained certificates prior to 1899 appears in 
the ‘Transactions,’ Fifth Series, vol. xi. (1899). 


The following have since obtained First-Class Certificates ; — 

Erio Arthur Nobbs, Department of Agriculture, Cape 

Town, 1899 

George Potts, Grey College, Bloemfontein, Orange River 

Colony, ♦ 1899 

Duncan S. Rabaoliati, 1 St Paul’s Road, Bradford, . 1901 

Frank Scott, Dumfries House Mains, Cumnock, . . 1903 

William T. Stocklet, Rose Villa^ Garswood, near Wigan, 1906 
A. Frank Wilson, C.D.A. (Edin.), Reedieleys, Auchter- 

muchty, 1907 

George Fisher, Farm Brook, Pilling, Garstang, Lancs., . 1909 

John Patten, jun., Hulne Park, Alnwick, . . . 1909 

Alexander Mitchell, Dalmeny Park, Edinburgh, . 1909 

John D. Davidson, Brimstage, Birkenhead, . . . 1911 

Donald Doull, M.A., A.R.CSc., High School, Kelso, . 1911 

James W. Mackat, Jervaulx Abbey, Middleham, Yorks., 1916 
Harry Watson, Damaway, Forres 1916 
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The following have since obtained Second-Class Certificates 

William Bruce, B.Sc., East of Scotland College of Agri- 
culture, Edinburgh, 1901 

Rajappier SwAMiNATHAN, 66 Jesus Lane, Cambridge, . 1901 

Thomas Usher, Courthill, Hawick, 1901 

Allan Carruth, Lawmarnock, Kilbarchan, . . . 1906 

Alex. M. Lumsden, Newburn Schoolhouse, Upper Largo, 1906 
Robert M. Wilson, Laws Cottage, Duns, . . . 1905 

Thomas Campbell, Grey stoke, Penrith, .... 1906 

Donald Ferguson, QuaiTy Lane, Lennoxtown, . . 1906 

Charles Penrhyn Ackers, Huntly Manor, Gloucester, 1908 
Robert Howie, Beechwood, Arbroath, .... 1908 
John Trotter, D.Sc., 22 West Saville Terrace, Edinburgh, 1908 
James A. S. Watson, Downieken, Dundee, . . . 1908 

Norman H. Pearson, 52 Percy Park, Tynemouth, . . 1909 

Lionel F. Stobart, Royal Agricultural College, Ciren- 
cester, 1911 

Alexander George Norrie, Cairnhill, by Turriff, . . 1913 

William Watt, Darnaway, Forres, .... 1913 

William P. Greenfield, 6 Littlefield Lane, Grimsby . 1915 


SYLLABUS OF EXAMINATION 

I.— SCIENCE OF FORESTRY AND PRACTICAL MANAGE- 
MENT OF WOODS. 

I. Principles of Scientific Forestry, — 1. Effects of heat, light, moisture, 
and air-currents on forest vegetation. 2. Effects of depth, porosity, 
moisture, and chemical composition of the soil on forest vegetation. 3. 
Effects of forest vegetation on the soil and air. 4. Rate and extent of 
development, longevity, and reproductive power of trees. 6. Pure and 
mixed woods. 6. Systems of sylviculture. 

II. Forest Organisation, — 7. General ideas regarding a regulated 
system of forest management. 8. Knowledge of working plans of forests. 

III. Practical Management of Woods, — 9. Draining and irrigation. 10. 
Choice of species for various situations. 11. Seed and sowing, including 
nurseries. 12. Planting. 13. Natural regeneration by seed, shoots, and 
suckers. 14. Formation of mixed woods. 15. Tending of young woods. 
16. Pruning. 17. Thinning. 18. Sylvicultural characteristics of the 
principal trees. 

IV. Injuries by Storms and Fires, — 19. Storms. 20. Fires. 

V. Timber, — 21. Its technical properties. 22. Its defects. 23. Recog- 
nition of different kinds of timber. 24. Processes for increasing its 
durability. 

VI. Utilisation of Produce, — 26, Uses of wood and other produce. 26. 
Felling. 27. Conversion. 28. Seasoning. 29. Transport 30. Sales. 
31. H^vesting of bark. 
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II.~FOREST BOTANY AND FOREST ZOOLOGY. 

(a) Forest Botany. 

The fundamental facts of morphology, physiology, and classification of 
plants. The structure and function of the plant-cell and the pi ant- tissues. 
Their primary distribution. The secondary changes they exhibit in con- 
sequence of perennation. 

The structure and function of the root and shoot in flowering-plants. 
Buds, their forms and uses. The flower. The fruit. The seed. 

The structure and function of vegetative and reproductive organs of 
fungi. 

Relationship of plants to air, soil, and water. Effect of light, heat, 
and mechanical agencies upon plants. Nutrition. The nature and ele- 
ments of the food of plants. Sources of plant-food. The absorption, 
elaboration, transference, and storage of food. Respiration and tran- 
spiration. Parasites and saprophytes. Symbiosis. 

Growth of plants in length and thickness. Correlation of growth, 
pruning. Germination of seeds. Formation of wood and bark. Heal- 
ing of wounds. 

Diseases of plants due to faulty nutrition and unfavourable circum- 
stances of growth. Diseases due to attacks of fungi. 

Natural reproduction and propagation by seeds and by buds. Fertil- 
isation of flowers. Hybridisation. Artificial propagation by budding, 
grafting, layering, and cutting. 

The characters of the large groups and classes of the vegetable kingdom. 
The characters of the families of jdants which include the chief timber 
trees. The botanical characteristics of the principal British forest-trees 
(including the structural features of their wood). The weeds of the forest 
and their significance. 


{b) Forest Zooloot. 

The group Insecta : its position in the animal kingdom. Structure, 
mode of reproduction, and metamorphosis of insects. The outlines of 
classification of the grouj). Conditions favourable to the numerical in- 
crease of insects. Natural checks to increase (e.g., birds, mammals, para- 
sitic insects). The identification and life-history of the more important 
insects injurious to forest-trees and fruit-trees. The damage caused by 
these insect pests and their mode of attack. The damage 'caused by 
animals. Preventive and remedial measures. 


III.— PHYSICS, CHEMISTRY, AND METEOROLOGY. 

Phgsics. 

Mass, weight, specific gravity, solid, liquid, and gaseous states of 
matter. Capillarity, osmose, vapour tension, suction pump, force pump, 
syphon, barometer, atmospheric pressure. Boyle's law. Levers and 
pulleys. Heat, measurement of heat, specific heat ; transference of 
heat by conduction, convection, and radiation. Boiling and freezing. 
Tiatent heat. The thermometer. The conservation and transformation 
of energy. Light — reflection, refraction, polarisation ; the spectrum. 
The rudiments of electricity and magnetism. 
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ChemUi^, 

Elementa. Oxygen, hydrogen, nitrogen, — their preparation, proper- 
ties, and chief compounds. Acids, bases, salts. Combustion, oxidation, 
reduction. Sulphur, carbon, phosphorus ; and their compounds, with 
oxygen and hyarogen. Metals — potassium, sodium, calcium, magnesi- 
um, aluminium, iron, copper, lead, mercury, and their chief compounds. 
Carbohydrates, marsh gas, olefiant gas, alcohol, acetic acid, oxalic 
acid. Distillation of wood and coal. 

Meteorology, 

The atmosphere, its composition and physical properties. Measure- 
ment of pressure and temperature. The barometer. Bain, hail, snow, 
fog, cloud, dew, the dew-point, hoar frost. The weathering of rocks 
and soils. Gases injurious to vegetation. 


IV.— FOREST ENGINEERING, including LAND AND TIMBER 
MEASURING AND SURVEYING; MECHANICS AND 
CONSTRUCTION as applied to Fencing, Bridging, Road- 
making, AND Saw-mills. 

1. The use of the level and measuring-chain. Measuring and mapping 
surface areas. 2. The measurement of solid bodies — as timber, stacked 
bark, fagots, &c., earthwork. 3. The different modes of fencing and en- 
closing plantations ; their relative advantages, durability, cost of construc- 
tion, and repairs. 4. The setting out and formation of roads for temporary 
or permanent use. 6. The construction of bridges over streams and 
gullies ; of gates or other entrances. 6. The construction and working 
of estate saw-mills. 


V.— ARITHMETIC--BOOK-KEEPING. 

1. Arithmetic — including Practice, Proportion, and Decimal Fractions. 
2. Book-keeping — including the description of books to be kept, and the 
solution of practical questions in Book-keeping and the preparation of 
Accounts. 


EXAMINATION PAPERS, 1915 

PRACTICAL FORESTRY. 

1. A wood extending to 300 acres, 60 years old, and composed of 4 
Larch and ^ Spruce in groups, has had the Larch badly damaged by wind 
making large openings due to some extent to general over-density. It 
being undesirable to clear-fell the whole area at once, (a) how would you 
recommend treating it to make the most of it commercially and restock 
the ground within 12 years 1 (6) State your reasons for your proposals. 

2. Supposing you have a property with 1000 acres of existing coniferous 
woodland, and it is decided to increase the woodland area to 3000 acres, 
utilising the timber to accomplish this. Give in detail your method of 
preparing a working plan for the whole area (on a 70 years* rotation). 
The existing woodlands comprise 600 acres varying from 10 to 25 years 
old and 400 acres of timber 60 to 70 years old, all of which is in good 
order and well stocked. 
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3. In carrying out the plan prepared in (2) you haye to prepare a 
nursery — 1 acre being ready for immediate use. Describe your method 
and the work for the first 4 years, and how many plants of each species 
are required to be raised or purchased annually, one-third of the ground 
being suitable for Larch, one-third for Spruce, and one-ninth each for 
Douglas, Scots pine, and Silver fir. State if you would recommend 
introducing other species, and how and why you propose to do so. 

4 Describe the nature of the work to be carried out in the first 20 
jrears as proposed in (2), treating it in four groups or periods of five years 
in a general way and the work in each of the first three years in detail. 

6. (a) What is meant by the term satisfactory degree of density ? 

(6) What effect has over-density (1) on the trees individually, (2) on 
the wood in general ? 

(c) What results from understocking (1) to the soil, (2) the in- 

dividual tree, (3) the quality of timber, (4) financially? 

(d) What would you do to assist the Oak in an Oak and Beech wood 

of 25 yeai*s old in which the latter is threatening to suppress 
the former? 

6. (a) Describe how you would proceed in valuing, for disposal, a 
growing crop of timber. 

(b) Compare the qualities of Larch, Scots pine, and Spruce timbers, 

and enumerate the chief commercial uses of each. 

(c) Enumerate the chief commercial uses of Oak, Ash, Elm, Beech, 

and Birch. 

( TAree Aours allowed,) 


FOKEST BOTANY AND FOREST ZOOLOGY. 

(A) FOREST BOTANY. 

(Four queetioTis only to he attempted.) 

1. Describe and compare the flowers and fruit of the following trees : — 

Salix, Populus, Corylus, Carpinus, Betula, Alnus, Fagus, Castanea, 
Quercus. 

2. Give a description of any fungus injurious to Pine or Spruce under 
the heads — 

(а) How recognised ; 

(б) Life-history ; 

(c) Treatment. 

3. In what various ways are forest trees affected by light ? 

4. Compare in general structure the stem of an Angiosperm and a 
Gymnosperm. 

5. Give an account of the absorption and circulation of water in a tree. 

(B) FOREST ZOOLOGY. 

(Two questions only to he attempted.) 

1. By means of drawings illustrate the various types of galleries met 
with in the wood and bark beetles (Scolytida>). 

2. What are the four most troublesome insects of your district ? De- 
scribe in detail any one of them. 

3. What are the general characters of the membrane-winged insects 
(Hymenoptera) ? ly^ike a list of those of forest importance and add a 
note on each. 

\Two Aours allomd.) 
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PHYSICS, CHEMISTRY, AND METEOROLOGY. 

1. Explain the meaning of the terms “ acids, bases, and salts.” Describe 
the properties of each class, and give examples from substances contain- 
ing calcium and phosphorus. 

2. Describe how the destructive distillation of wood may be carried 
out. State briefly what you know of the composition and value of the 
distillate. Compare the volatile products with those obtained from tlie 
destructive distillation of coal. 

3. What is meant by atmospheric pressure, and how would you deter- 
mine it? Is atmospheric pressure constant, and if not, what are the 
chief causes of its variation in any locality ? 

4. What do you understand by the term “ element ” ? Name the chief 
properties of elements, classifying into groups those with like properties. 

5. Name the chief factors which operate in bringing about the reduc- 
tion of rocks to soil. Describe separately the mechanical and chemical 
agencies, and give an example of the operation of each in the process of 
weathering. 

(An hour and a half allowed, ) 


FOREST ENGINEERING. 

1. The following notes from a Field Book refer to measurements taken 
for the purpose of estimating the quantity of earth to be excavated in 
connection with the construction of a road. 

One side is vertical, and the opposite side has a slope of 1^ to 1. The 
width at the bottom is 18 feet, and the total length is 210 feet, which 
may be assumed to be divided into three equal parts, and the measure- 
ments made at the middle of each part. 

Make a dimensioned sketch of each section, and calculate the total 
amount of earth to be excavated in cubic yards. 


Rise. 

B.S. 

LS. 

F.S. 

Fall. 

Reduced 

Level. 

Remarks. 


12-86 

8-26 

6-69 

5-85 


0, 

1st Section. 


10-96 

7-03 

6-99 

6-72 


0. 

2nd Section. 


8-90 

6- 84 

7- 05 

8-26 

1 


0. 

3rd Section. 
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2. Draw the plan of a field from the following notes to a scale of 1 
chain to the inch, and find the area of the field (see fig. 1). 

Fig. 1. 


A 




C 


Also measure the length of the perpendicnlar from A to BD. 


Linka. 0 A 

: O I) 700 J 

* 820 42 450 

' 630 25 310 

0 500 O B 

45 . 390 

30 250 

O A 


i0 

D 

540' 1 

© 

C 

0 

C 

610 

O 

B 

© 

B 

1050 

© 

1) 



CERTIFICATES IN FORESTRY. 


27 


3. Make up the following Level Book. Plot the section to a horizontal 
scale of 1 inch to 1 chain and a vertical of 1 inch to 10 feet. 


Rise. 

B.S. 

I.S. 

F.S. 

Reduced 

Level. 

Distance 
Links. 1 

Ren^arks 


1-52 



30 

_ 1 

B.M. 


7*48 


8*62 


0 i 

0 A 



10*71 



120 



5-91 


13*.^6 


250 




8*65 


' 

340 



9*44 


6*37 


480 




8*13 



i 580 i 




6*28 



; 680 



8-38 


4*19 

i 

; 800 




6-41 

1 

i 

; 930 




3*25 


i 

i 1050 



6-66 


0*73 


12CX) 




8*29 



1360 


i 



11*53 

! 

1550 

0 B 


4. Describe, with the aid of diagrams, how you would proceed in the 
field in order to find the height of an object : — 

(a) The base of which you can approach. 

(b) The base of which is inaccessible. 

5. Give dimensioned sketches, showing in cross-section a macadamised 
road : — 

(а) On a bank. 

(б) In a cutting. 

(c) On the side of a hill having a steep sidelong slope. 

How would you provide for drainage 1 

6. Describe and sketch the general arrangement of a portable saw- 
milling plant. 

How is the timber brought to, and taken from, the saw ? 


ARITHMETIC AND BOOK-KEEPING. 

I. Arithmetic. 

1. A piece of timber is 19 feet 6 inches long, 16 inches broad, and lOJ 
inches deep. Its cost is £2, 11s. 6d. Find the cost per cubic foot, stating 
the pence to three places of decimals. 

2. Find by practice the value of 211 tons 11 cwt. 37 lb. ® 9s. 4d. 
per cwt. 

3. A purchases a quantity of timber and sells it to B at a profit of 8 per 
cent. B sells the same timber to C at a profit of 10 per cent. What 
profit per cent would A have made if he had sold the timber direct to C 
at a price the latter paid to B ? State your answer in decimals. 

4. A rectangular piece of ground 200 yards long and 80 yards broad is 
to be planted with young trees. The trees are to be 12 feet apart, and 
there is to be a space of 6 feet between the outermost trees and the 
boundaries. How many trees are required? 
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II, Book-keeping. 

You are the forester on the estate of Craigbeck. At 1st June 1914 the 
balance in bank was £53, while the cash on hand was £7, and there was 
a sum of £159 due to the estate by Alexander Black. The following are 
your transactions during the month of June 1914 : — 

1914. 

June 1. Sold to Alexander Black on credit 1000 larch trees ® 8s. 6d. 

If 2. Paid cash for carriage, to be recovered from Alexander Black, 

£5. 

It 4. Sent cheque to Peter Jones in settlement of his account of £40 
for implements, less discount at 5 per cent. 

II 7. Received rent of cottage, £8 in cash. 

M 9. Purchased from Alexander Black a brown horse the price of 

which, £40, it is arranged shall be set against his account. 
II 11. Received from auctioneer and paid into bank cheque p. £155, 
being net proceeds of sales by him. 

II 15. Received and paid into bank Alexander Black’s cheque in settle- 
ment of his account to date, allowing him £5 discount. 

II 18. Sent to proprietor cheque p. £250. 

II 23. Paid for young trees by cheque, £18. 

II 30. Drew from bank £20. 

Paid salary and wages, £17. 
n) Write up Alexander Black’s account in the Ledger. 

(2) Write up the cash book, keeping separate columns for bank, cash, 
and discount, and showing the balances in bank and on hand at 30th 
June. 

{One hour and a half- allowed,) 
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DAIRY DEPARTMENT 

EXAMINATION IN THE SCIENCE AND 
PRACTICE OF DAIRYING 

Tliis Examination, instituted in 1897, is conducted by the National 
Agricultural Examination Board, appointed jointly by the Koyal Agri- 
cultural Society of England and the Highland and A^cultural Society 
of Scotland. 

REGULATIONS. 

1. The Societies may hold annually in England and in Scotland, under 
the management of the National Agricultural Examination Board appointed 
by them, one or more Examinations for the National Diploma in the Science 
and Practice of Dairying ; the Diploma to be distinguished shortly by the 
letters “N.D.D.’* 

2. The Examinations will be held on dates and at places from time to time 
appointed and duly announced. 

3. A non-returnable fee of Two Ouinma will be required from each candi- 
date. 

4. Forms of Entry for the Examination in England may bo obtained from 
“ The Secretary, Royal Agricultural Society of England, 16 Bedford Square, 
London, W.C and must be returned to him duly filled up, with the entry- 
fee of £2, 2s. on or before August 15th. 

6. Forma of Entry for the Examination in Scotland may be obtained from 
“The Secretary, Highland and Agricultural Society of Scotland, 3 George 
IV. Bridge, Edinburgh,” and must be rctuined to him duly filled up, with 
the entry-fee of £2, 2s. on or before August 15th. 

6. A candidate may enter for the Examination either in England or Scot- 
land, but not in both ; and a candidate who has once taken part in an Exam- 
ination in England cannot enter for an Examination in Scotland, or vice versd. 

7. As a preliminary to the acceptance of an application for permission to 
enter for the Examination, a candidate must produce : — 

(1) A certificate testifying that he or she has received at least SIX 

session months instruction (not necessarily continuous) in practical 
dairy work at an approved Dairy training institution. 

(2) Evidence that he or she has spent at least FOUR ^ months on an 

approved Dairy farm, and that he or she has taken part in the 
work. 

(3) Certificates in a prescribed form, from a recognised institution (or 

recognised institutions) showing that he or she has attended 
approved courses in Chemistry, Bacteriology, and Botany, and has 
satisfied the authorities of the institution of his (or her) fitness for 
admission to the Examination. 

8. In the Examination a candidate will be required to satisfy the Examiners, 
by means of written papers, practical work, and vivd voce, that he or she has — 

(1) A general knowledge of the management of a Dairy Farm, including 

the rearing and feeding of Dairy Stock, the candidate being re- 
quired to satisfy the Examiners that he or she has had a thorough 
training and practical experience in all the details of Dairy work 
as pursued on a farm. 

(2) A thorough acquaintance, both practical and scientific, with every- 

thing connected with the management of a Dairy, and the manu- 
facture of Butter and Cheese. 

1 The National Agricultural Examination Board dve notice that for the Examina- 
tion in 1917 evidence will be required that a candidate has been on an approved 
Dairy farm for at least SIX months, which period must not run concurrently with 
that referred to in subsec. (1). 
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(3) Praotioal skill in Dairying, to be tested by the making of Butter and 

Cheese. 

Note. — A candidate must be prepared to make any one of the 
following varieties of Hard-pressed Cheese, the Examiner in 
Cheesemaking having the option of saying during the Exam- 
ination what variety a candidate shall make : — 

At the English Centre — Cheddar, Cheshire, or Derby. 
At the Scottish Centre — Cheddar, Dunlop, or Cheshire. 

(4) Capacity for imparting instruction to others. 

9. The Board reserve the right to postpone, to abandon, or in any way, or 
at any time, to modify an Examination, and also to decline at any stage to 
admit any particular candidate to the Examination. 

DATES OF EXAMINATIONS IN 1916. 

ENGLAND — Saturday, September 16th, and following days, at the 
University College and British Dairy Institute, Heading ; last date 
for receiving applications, Tuesday, August 16th. 

SCOTLAND— Friday, September 22nd, and following days, at the 
Dairy School for Scotland, Kilmarnock ; last date for receiving 
applications, Tuesday, August 15th. 


SYLLABUS OF SUBJECTS OF EXAMINATION IN 
THE SCIENCE AND PRACTICE OF DAIRYING 

I.— GENERAL MANAGEMENT OF A DAIRY FARM. 

1. General Managevnmi of Pastures and Crops on a Dairy Farm, 

2. Buildings. — Situation, Surroundings, Construction, Ventilation, and 
Di*aiiiage of Fai*m Buildings. Suitability of building materials. Water 
supply. Construction and arrangement of Dairies ; (a) for General 
Purposes ; (6) for Special Purposes. 

3. Foods and Feeding, — Summer and Winter Feeding of Dairy Cattle. 
Root crops. Green fodder. Ensilage. Different kinds of food and their 
composition. Their effect upon Milk, Butter, and Cheese. Special Foods 
used ill Dairy Feeding. Preparation of food for Dairy Stock. Rearing 
and feeding of young Stock. Feeding and management of Pigs and 
Poultry. 

4 Dairy Cattle in Health and Disease. — Characteristics of different 
Breeds, and choice of Dairy Cattle. General functions of the organs of 
the animal body. Breeding. Parturition. Organs which secrete milk. 
Process of milk secretion. Changes which food undergoes during digestion. 
Diseases of Dairy Cattle and their remedies. 

IL— MANAGEMENT OF DAIRY. 

1. Milk and Cream. — Process of Milking. Dairy Utensils and Ap- 
pliances, hand and power. Cooling of Milk. Separation and ripening of 
Cream. Different systems of Cream-raising. Utilisation of Skim-milk. 
Keeping of Milk. Importance of Cleanliness. Diseases spread b^ Milk. 
Conveyance and sale of Milk. Milk records. Keeping of Dauy and 
Farm Accounts. Creameries. Butter and Cheese Factories. Dim»rent 
systems of Dairying and their comparative returns. 

2. Butter. — Churns and other Butter-making appliances, hand and 

S )wer. Sourii^ of Cream. Churning. Washing ana working of Butter. 

utter-milk. Packing and transmission of Butter. Salting and keeping 
of Butter. Colouring. Characteristics of good Butter. 

3. Cheese. — Princi^es of its man^acture. Making of different kinds 
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of Clieese (from cream, whole-milk, and skim -milk). Acidity of Milk. 
Use of Rennet and its substitutes. Whey. Applninces for Cheese- 
making. Ripening and storage of Cheese. Packing and sale of Cheese. 
Making of Cream and other soft Cheeses. 

III.— CHEMISTRY AND BACTERIOLOGY. 

[Y.R. — In this Section there will be expected of the candidate a sound 
understanding of the scientific principles underlying the practice of 
Dairying, a knowledge of the composition, nature, properties, and 
changes undergone by the different substances met with in Dairying, 
and a general acquaintance with the principles of laboratory methods 
so far as Dairying is concerned.] 

1. General Principles of Chemistry, — The nature of elements and com- 
pound bodies. The dilFerent forms of matter — solid, liquid, gaseous. 
Specific gravity, and instruments for determining it. Temperature, and 
methods of measuring it. Thermometric scales. The influence of tem- 
perature in Dairy operations. Physical and chemical changes involved 
in the following : solution, precipitation, filtration, distillation, oxidation, 
and reduction. Acids, Bases, Salts — their distinctive properties. Acidity 
and Alkalinity — their influence and quantitative estimation. 

The Atmosphere — its constituents and impurities ; its influence on 
Dairy operations. Atmospheric pressure. 

Water —constituents of pure and natural waters. The impurities of 
water, and whence derivetl. The importance of a pure water supply in 
Dairying. 

General knowledge of the elementary chemistry of the following sub- 
stances and their compounds so far as met with in Daii'ying ; Potash, 
Soda, Ammonia, Lime, Phosphoric Acid, Alcohol, Acetic Acid, Carbonic 
Acid, Butyric Acid, Lactic Acid, Albumen, Casein, Fats, Milk-sugar, 
Glycerine, Pepsin. 

Saponification of Fats. 

2. Milk and its Products, — The nature, composition, properties, and 
chemical constituents of milk. Microscopical af)pearances presented by 
milk. The circumstances that affect the quality and quantity of milk 
produced by the cow. The influence of feeding. The changes which 
occur in the keeping of milk, and how produced. The natural and arti- 
ficial souring of milk. Rennet, its nature and use. Physical and chemical 
changes involved in the making and keeping of Butter, and in the manu- 
facture and ripening of Cheese. Separated Milk, Condensed Milk, Fer- 
mented Milk. The use of Preservatives. Methods of Milk-testing — 
Mechanical methods, their theory and practice. A general knowledge of 
the methods employed in the chemical analysis of Milk and Butter. 
Adulteration of Milk, Cream, Butter, and Cheese— the ways in which 
adulteration is practised, the changes in composition thereby produced, 
and a general knowledge of the methods employed in detecting the same. 

3. The Chemistry of Feeding, — The principal constituents of Food 
materials, and the functions they severally fulfil. The influence of 
Food constituents on milk production. Assimilation and Digestion. 
Animal Heat and Respii-ation. Milk as a Food. The relation of Food 
to Manure. 

4. Bacteriology, — Moulds. Yeasts. Bacteria. The principal kinds of 
Bacteria met with in Dairying — their forms, methods of reproduction, 
and conditions of life. The influence of physical agencies upon Bacterial 
life. Air and Water as carriers of Bacteria. The changes produced by 
Bacteria in milk and its products. Useful foms and their functions. 
Harmful forms and their effects— Coagulation, Discoloration, Taints, &c. 
Pathogenic organisms. The classification of organisms — organised fer- 
ments and enzymes. The isolation of Bacteria. Methods of preparation 
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of pure cultures and their practical use. Nutritive media. Soil Bacterio- 
logy — Assimilation of Nitrogen by Plants — Nitrification — Denitrification. 
Pasteurisation and Sterilisation — the practical application of these to 
Dairy matters. Fermentation and Putrefaction Disinfectants and 
Preservatives. 

N.B. — Carididates a/re required to bring their Laboratory Notes to the 
Oral Examination in this subject. 

IV. -PRACTICAL SKILL IN DAIRY WORK. 

Candidates must be prepared — (1) to produce at or before the Examina- 
tion a satisfactory certificate of proficiency in the Milking of Cows, signed 
by a practical Dairy Farmer, and to satisfjr the Examiners by a practical 
test, if so required ; (2) to churn and make into Butter a measured quantity 
of Cream ; and (3) to make one Clieese of each of the following varieties : 
(i) *Hard-preased, of not less than 30 lb. ; (ii) Veined or blue- moulded, of 
not less than 10 lb. ; and (iii) also to make one or other of the following 
Soft Cheeses : Cambridge, Camembert, Coulommier, or Pont I’Evfique. 

* A candidate must be prepared to make any one of the following 
varieties of Hard-pressed Cheese: — 

At the English Centre — Cheddar, Cheshire, or Derby. 

At the Scottish Centre — Cheddar, Dunlop, or Cheshire. 

The Examiner in Cheeseniaking will intimate the kind of Cheese to 
be made during the Examination. 

V.— CAPACITY FOR IMPARTING INSTRUCTION 
TO OTHERS. 

Candidates must also show mactically that they are familiar with the 
nwmagement of a Dairy^ ana are capable of imparting instruction to 
others. 


The following obtained the Diploma in Scotland in 1915 ; — 

Robert C. R. Boyd, Allanbank, Fairlie. 

Richard Bretherton, 38 Union Street, Leyland, near Preston. 
Margaret Susan Cobban, Culmill, Kiltarlity, Beauly. 

Jeannie Farquharson, Scotston, Insch. 

Annie Jane Hastings, Ashcroft, Dalton, Lockerbie. 

Andrew McBride, Overton Farm, Kilmaurs. 

Isabel M‘Cutchbon, Kirkmabreck, Creetown. 

Jessie A. M‘Farquhar, Dell, Ness, Lewis. 

Mary Ferguson M‘Gilvrat, Highlands Farm, Bowmore. 

Barbara Mary Morris, Killimster, Wick. 

Bhatlal Shankbrbhai Patel, Bhadran, vid Borsad, India. 

Madge Rae, Southfield Cottage, Alma Place, Elgin. 

Isabella Ross, Burnside, Beauly. 

Caroline Catherine Sinclair, Coronation Road, Wick. 

Margaret H. Stewart, 109 Bon Accord Street, Aberdeen. 

Ernest Leonard Taylor, Ingleside, Ansdell Road, Lytham, Lancs. 
Robert Taylor, Junr., 41 South Street, Greenock. 

John Dunlop Tennant, Glenouther, Stewarton. 

Fanny Watts, The Castle Farm, St George-super-Ely, near Cardiff. 
Morfydd Watts, Llanmihangel Place, Cowbridge, Glamorgan. 
John Wilson, New Road, Mauchline. 

Jessie Mitchell Wyllie, Mossgeil, Mauchline. 
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The followiug obtained the Diploma in England in 1915 : — 

Maqgib Astley, Lancs. C.C. Dairy School, Hutton, Preston. 

Ann Brbthbrton, Lancs. C.C. Dairy School, Hutton, Preston. 

Constance Butterwortii, UniYei-sity College and British Dairy Institute, 
Beading. 

Miles John James Clayton, Midland Agricultural and Dairy College, 
Kingston, Derby. 

Kathleen Freear, Midland Agricultural and Dairy College, Kingston, 
Derby. 

Evan Thomas Jones, University College of Wales, Aberystwyth. 

Kate King, Midland Agricultural and Dairy College, Kingston, Derby. 

Ida Maud Look, Midland Agricultural and Dairy College, Kingston, 
Derby. 

Annie M^Glashan, Lancs. C.C. Dairy School, Hutton, Preston. 

Sybil Mart, Lancs. C.C. Dairy School, Hutton, Preston. 

Alice M. Moylan, University College and British Dairy Institute, 
Reading. 

Alice Mary Taylor, Midland Agricultural and Dairy College, King- 
ston, Derby. 

Kathleen Mary Thornbbry, University College and British Dairy 
Institute, Reading. 

Hilda Evelyn Ellingwortu, East Anglian Institute of Agriculture, 
Chelmsford. 

Florence May Twosb, University College and British Dairy Institute, 
Reading. 

Two candidates (H. Poynton Borlase and Thomas .1 oseph Gripper) 
entered, in August 1914, for the Examination which took place in 
September of last year, but in consequence of their having, mean- 
while, obtained Commissions in H.M. Army, they were prevented 
from presenting themselves for examination. Representations were 
made oy the Registrar of the University College, Reading, and papers 
written by these two candidates in reply to special test questions set 
by the late manager of the British Dairy Institute were sent in on 
their behalf, with the request that their cases might receive special 
treatment. The National Agricultural Examination Board, after full 
consideration, decided, under the exceptional circumstances, to submit 
the papers to Professor Gilchrist and Mr John Benson for their 
opinion as to whether the written answers contained suilicient evi- 
dence of efficiency to justify the award of the National Diploma in 
Dairying. The Examiners having expressed the opinion that both 
the candidates in question were up to pass standard, the Diploma 
has been awarded to 

H. Poynton Borlase, S.E. Agricultural College, Wye ; University 
College and British Dairy Institute, Reading. 

Thomas Joseph Gripper, S.E. Agricultural College, Wye ; University 
College and British Dairy Institute, Reading. 


Examination Papers of Past Years. 

Copies of the Papers set at the Annual Examinations for the National 
Diploma in the Science and Practice of Dairying held from 1896 to 1916, 
may, so far as available, be had on application. Price 6d. per set. 
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CHEMICAL DEPARTMENT 

Ckemut to the Society — J. F. Tocher, D.Sc,, F.I.C., Crown MauBiotid, 
41^ Union Street, Aberdeen. 

The object of the Chemical Department is to promote the diffusion of a 
knowledge of Chemistry as applied to agriculture among the members of 
the Society, to carry out experiments for that purpose, to assist members 
who are engaged in making local experiments reauiring the direction or 
services of a demist, to direct members in regara to the use of manures 
and feeding>stuffs, to assist them to put the purchase of these substances 
under proper control, and in general to consider all matters coming under 
the Society’s notice in connection with the Chemistry of Agriculture. 

MEMBERS’ PRIVILEGES IN RESPECT TO ANALYSES. 


MANURES, FEEDING-STUFFS, SOILS, AND 
AGRICULTURAL PRODUCTS. 


The fees for analyses made for members of the Society shall, until 
further notice, be as follows : — 

The determination of one ingredient in a single sample of a 

manure or of a feeding-stuffy . . . . .6s. 

The determination of two or more ingredients in a single sample 

of a manure or of a feeding -stuffy .... lOs. 


For example — 

Linseed and other cakes, for oil or for albuminoids. 
Feeding-meals, ground cereals, for oil or for albuminoids, . 
Bone-meals, for nitrogen or for phosphate. 

Compound manures, for nitrogen or for soluble phosphates, 
or for insoluble phosphates or for potash. 
Superphosphate, for soluble phosphate or for insoluble 
phosphate, ...... 

Thomas-phosphate powder, for citric soluble phosphate or 
for total phosphate, ..... 

Linseed and other cakes, for oil and albuminoids, &c., 
Feeding-meals, ground cereals, for oil, albuminoids, &c., . 
Bone-meals, for nitrogen, phosphate, &c., . 

Compound manures, for nitrogen, soluble phosphates, 
insoluble phosphates, and potash. 

Superphosphate, for soluble phosphate and insoluble 
phosphate, ...... 

Thomas-phosphate powder, for citric soluble phosphate 
and total phosphate, ..... 


5s. 


UOs. 


Limestone, giving the percentage of lime, . 

Limestone, complete analysis, . . . . 

Lime, including ground lime, percentage of alkaline lime, 
II II If complete analysis, . 

Analysis of soil, to determine fertility and recommenda- 
tion of manurial treatment, .... 
Complete analysis of soil, ..... 
Analysis of agricultural products — hay, grain, ensilage, 
roots, &c., . . . . . 


£0 6 0 
1 0 0 

0 5a 

1 0 0 

1 10 0 
2 10 0 

1 0 0 


These changes a/pply only to analyses made for agricultstrcdjpw^ amd 
for the soU and private use of members of the Highlam a/nd Agricul- 
tural Society who are not engaged in the manufacture or sale of ihc 
substances analysed* 
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supplied if requested. 

Dairy Produce. 

Milk, full analysis, . . . . £0 10 0 

II solids and fat, . . . . .050 

II fat only, . . .026 

Butter, full analysis, . . . 0 10 0 

It partial analysis (water and fat), . . . 0 5 0 

Cheese, . . . . . 0 10 0 


Watkr. 

Analysis of water ^ to determine purity and fitness for 
domestic use (the Committee reserve ]>ower to refuse 
from one member more than two samples annually 
at the reduced fee) at the reduced fee of 10 0 

Miscellaneous. 

Search for })oisons in food or viscera, . . 2 0 0 

Sulphate of copper, percentage of copper and purity, . 0 5 0 

II II complete analysis, . . . 0 10 0 

Arsenic, carbolic acid and tar acids, and other poisons 

used in making sheep dips, insecticides, &c., . . 5s. to £l 

Samples should be sent (carriage paid) to Dr J. F. Tocher, Crown 
Mansions, 41^ Union Street, Aberdeen. 

Note to Member e sending Samples for Analysis, 

The Directors are anxious to take any steps in their power to ex|K)se 
the vendors of inferior fertilisers and feeding-stuffs, and the memoers 
can give them assistance in this by supplying to the chemist, when send- 
ing samples for analyses, information as to the guarantee, if any, on which 
the gooas were sold, and also as to the price charged. 


INSTEUCTIONS FOR SELECTING SAMPLES FOR ANALYSIS. 

MANURES. 

Any method of sampling mutually agreed upon between buyer and 
seller may be adopted, but the following method is recommended as a 
very complete and satisfactory one : Four or more bags should be selected 
for sampling. Each bag is to be emptied out separately on a clean floor, 
worked through with the spade, and one spadeful taken out and set aside. 
The four or more spadefuls thus set aside are to be mixed together until 
a uniform mixture is obtained. Of this mixture one spadeful is to be 
taken, spread on paper, and still more thoroughly mixed, any lumps which 
it may contain being broken down with the hand. Of this mixture two 
samples of about half a pound each should be taken by the purchaser or 
his agent, in the presence of the seller or his agent or two witnesses (due 
notice having been given to the seller of the time and place of sampling), 
and these samples should be taken as cj^uickly as possible, and put into 
bottles or tin cases to prevent loss of moisture, and naving been labell^, 
should be sealed by the samplera—one or more samples to be retained by 
the purchaser, and one to be sent to the chemist for analysis. 

I Oases oontaining bottles for water samples and instmetions for sampUnfr ore sent 
from the laboratory on application. 
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FBBDINO-STUFFS. 

Samples of feeding-stuffs which, are in the form of meal may be taken 
in a similar manner. 

Samples of cake should be taken by selecting four or more cakes from 
the bulk. These should be nutted to a size not larger than walnuts. 
The nutted cake should then be thoroughly mixed and samples of not 
less than one pound each taken from it. The samples should be put 
into bottles or tins, sealed up, and labelled. One sample should be sent 
to the analyst, and one or more duplicates retained by the purchaser. 

SOILS. 

Dig a little trench about two feet deep, exposing the soil and subsoil. 
Cut from the side of this trench vertical scrapings of the soil down to the 
top of the subsoil. Catch these on a clean board, and collect in this man- 
ner two pounds of soil taken from the whole surface of the section. Similar 
scrapings of subsoil immediately below should be taken and preserved 
separately. Five or six similarly drawn samples at least should be taken 
from dilferent parts of the field, and kept separate while being sent to 
the chemist, that he may examine them individually before mixing in 
the laboratory. 

VEGETABLE PRODUCTS. 

Turnips^ djc., at least 50 bulbs carefully selected as of fair average 
growth. 

Hay^ straw^ ensilage^ d?o., should be sampled from a thin section cut 
across the whole stack or silo, and carefully mixed ; above 2 lb. weight 
is required for analysis. 

Orain should be sampled like manures. 

DAIRY PRODUCE, 

Milk , — Samples of milk from individual cows should be taken direct 
from the milk -pail after complete milking. Average samples from a num- 
ber of cows should be taken immediately after milking. Specify whether 
the sample is morning or evening milk, or a mixture of these. Samples to 
be tested for adulteration should not be drawn from the bottom or taken 
from the top of standing milk, but they should be ladled from the vessel 
after the milk has been thoroughly mixed. Samples of milk should be 
sent immediately to the analyst. 

For moat purposes a half- pint bottle of milk is a large enough sample. 

Butter ana Cheese , — About quarter-pound samples are required. 

WATERS. 

When the water is from a well, it should be pumped for some minutes 
before taking the sample. 

If the well has been standing unused for a long time, it should be 
pumped for some hours, so that the water may be renewed as far as 
possible. 

If the well has been newly dug or cleaned out, it should be pumped as 
dry as possible, daily, for a week before taking the sample. 

Water from cisterns, tanks, ponds, &c., should be sampled by immersing 
the bottle entirely under the water, and holding it, neck upwards, some 
inches below the surface. Water from the surface should not he allowed to 
enter the bottle. 

Spring or stream water should not be sampled in very wet weather, but 
when the water is in ordinary condition. Such waters should be sampled 
by immersing the bottle, if possible ; but if not deep enough for that pur- 
a perfectly dean cup should be used for transferring the water to the 
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When the bottle hae been filled the stopper should be rinsed in the water 
before replacing it. 

Interference with or disturbance of wells or springs, or the ground in 
their immediate vicinity, must be carefully avoided during sampling, and 
for at least twenty-four hours before it. 

After a sample has been taken, it should be sent to the laboratory as 
speedily as possible. 

A description of the source and circumstances of the water should ac- 
company the sample, as the interpretation of the analytical results depends 
to some extent on a knowledge of such ])articular8. 

N,B, — Stone jars and old wine bottles are unsuitable for conveying 
samples. Winchester quarts chemically cleaned should be obtained from 
the laboratory, Crown Mansions, 41j Union Street, Aberdeen, 

LOCAL ANALYTICAL ASSOCIATIONS. 

With the view of encouraging, as well as regulating the conduct of. 
Local Analytical Associations, the Society, from 1881 to 1893, contributed 
from its funds towards their expenses a sum not exceeding £250 annually. 
In view of the passing of the Fertilisers and Feeding Stuffs Act, 1893, 
it was decided, at a meeting of tho Directors on the 6th of December 
1893, to discontinue that grant after the 1st of March 1894. 


COMPOSITION AND CHARACTERISTICS OF MANURES 
AND FEEDING-STUFFS. 

(See * Transactions^ Fifth Seines^ voL xi. 1899.) 


FORMS OF GUARANTEE 

Guarantee of Manure. 


1 guarantee that the manure called and sold by me to 

contains a minimum of — 

Soluble phosphoric acid = Phosphate of lime dissolved per cent. 

Insoluble phosphoric ac^= Phosphate of lime undissolved per cent. 

Potash salts . . =Pota8h (K|0) per cent. 

Total nitrogen . . s Ammonia per cent. 

Signature of seller 

DaU 19... 


Guarantee of Feeding-Stuff. 


1 guarantee that the feeding-stuff called and sold by me to 

contains a minimum of — 

per cent albuminoids. 

per cent oil. 

per cent carbohydrates. 

Signature of seller 

Date 19... 
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UNITS TO BE USED IN DETERMINING THE MARKET 
PRICE OF FERTILISERS.! 

7<fmf>-0ASH, Inoladlng Bftga gross weight— not including Carriage. 

For the take of continuity, the Schedule of UnU Valuet hated on priece of 2nd February 1916 it issued 
as usual. Owing to abnormal conditions, the figures given should not be used this year for 
the purposes to which they haw been pul in the past. 

y.B.— These units are based on the RETAIL CASH PRICES OF FERTILISERS at Leith and 
Glasgow. When these units are multiplied by the percentages in the analysis of a 
Fertiliser they will produce a value representing very nearly the cash price per ton at 
whicli TWO TONS may be bought in fine sowable condition at Leith or Glasgow. 
Larger purchases may be made on more favourable terms, but for smaller purchases 
an extra charge of la. 6d. per ton is made. 

For Season 1916. 


CASH PRICES AS Fixed on 2nd February. 


Items to be valued. 

Peruvian 

(Riddled). 

i 

a 

Steamed Bone 
Flour. 


Superphosphates. 



o 





Phoa- 

phatic. 

m 

26% Sol. 

30% Sol. j 85% Sol. 

88% Sol. 


P milt 

P. unit. 

P. unit. 

P. unit. 

P. unit. P. unit. 

P. unit. 

Pltosphatos dissolved . 

It undissolvod 

Potash .... 


m 

S/3i 

8/54 G. 
8/1 L. 

3/3 G. 8/l| G. 
3/1 L. , 8/. L. 

8/1 0. 
2/lU 1-. 

Nitrogen .... 


16,9 

16/9 


\ 


( From 

Prices per ton *{ 

(to 


185/. L. 

152/6 

90/. G. 

82/. L. 

97/6 G. , 110/- G. 

1 

92/8 L. , 104/6 L. 

117/6 G. 

111/C L. 


Fbrtilisrbb. 


At Lbith and Glasgow. | 

Guarantee. 

Price per 
Ton. 

Unit. 


Per cent. 

£ t. d. 


Sulphate of ammonia > . 

20 Nitrogen 

17 17 6 

17A04 G. 

II ff 

If 

16 15 0 

16/9 L. 

Nitrate of soda, 05 per cent 3 

16*5 •• 

17 0 0 

18 0 0 

21/114 Ci. 
23/2} L. 

Muriate of potash, 80 per cent . 

60 Potash 


Kalnlt (unpulverisod) 

12*4 n 



Potash salts | 

30 II 

22 Total 



1 

phosphate 




30 If 

88 II 



Basic slag (Thomas • phosphate 7 

17 Citric sol. 



powder) \ 

uble phos. 
phate 



( 

22 

26 ti 

34 I. 

2 17 6 

2/74 Q- 


Ground mineral phosphate . 

60 Total phos. 

5 16 0 

1/94 L. 

Nitrolim • 

Nitrate of lime 

154 Nitrogen 

1 

12 10 0 

16A4 L- 


G.=GlaBgow. L.sLeith. 

Nora.— Diif Schedule of Unit Prices of Fertilisers and Feeding-Stuffs is revised each year in the first 
week of February. Copies of the Schedule may be had by Members any time thereafter. 


I Instruetlona regarding units and the valuation of fertilisers are given on p. iO. 

3 These are the February prices* but they are suhJeet to variation fh>m month to month* or 
ofteaer. 
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Average Analyses. 

Price per 
ton at 
Glasgow. 

Price per 
ton at 
Leith. 


Album. 

Oil. 

Carbo- 

hydrates. 

Linseed-e»ke (home) .... 

Per cent. 
29 

Per cent. 

9 

Per cent. 
84 

£ 8 d. 

13 16 0 

£ «. d. 

18 17 6 

H (foreign) 

80 

8 

84 

13 10 0 

13 10 0 

Deoortieated cotton>cake . 

40 

9 

24 

13 17 6 

14 0 0 

Undeoorticated ii (Egyptian) 

22 


84 

11 16 0 

11 10 0 

tf II (Bombay) . 

19 

H 

36 

11 0 0 

11 5 0 

Soya-bean cake 

40 

6 

80 

12 16 0 


Cocoanut cake 

21 

10 

40 

11 6 0 

.. 

Palm-nut kernel cake 

18 

6 

45 

10 10 0 

10 6 0 

Ground-nut cake (decorticated) 

44 

9 

23 

12 10 0 

12 15 0 

Soya-bean meal 






Bean-meal * 

25 

n 

48 

14 0 0 

13 5 0 

Maize meal 

lOi 

5 

70 

13 6 0 

12 17 6 

Bice meal 

12 

12 

50 

11 0 0 

10 10 0 

Loeuet-bean meal 

6 

n 

70 

10 6 0 

10 10 0 

Wheat bran (medium) 

16 

4 

56 

9 10 0 

9 10 0 

u (broad) .... 

16 

4 

54 

10 0 0 

10 5 0 

Wheat middlings .... 

15 

n 


11 7 6 

10 15 0 

Wheat sharps 

16 


57 

9 10 0 

9 10 0 

Dried distillery grains t . 

20 

8 

45 

9 10 0 

9 10 0 

Brewer's grains dried t . • . 

20 

0 

45 

9 5 0 

9 0 0 

Indian com (maize) * . 

lOi 

5 

70 

13 0 0 

12 7 6 

Feeding treacle 

10 

0 

60 

11 10 0 

11 0 0 

Crushed linseed 

23 

35 

23 

26 0 0 

26 0 0 

Fish meal 

54 

2 

0 


12 0 0 


* Theie are the February prices, hut they are subject to variation from month to month, or 
ofteper. t Bags Includea. 


CLASSIFICATION OF FERTILISERS. 


Peruvian guano . 

Guanos with over 4jper cent of nitrogen are to be considered as 
nitrogenous. Those with less than this percentage are to be 
classed as phosphatic guano. 

Bone-meal - 1 

Genuine bone-meal contains flrom 48 per cent to 56 per cent phos- 
phates, and from 8} per cent to 4| per cent nitrogen. If 
phosphates are low, nitrogen will be high, and conversely. 

Steamed bone-flour . •{ 

Ground to flour, and containing about 60 to 70 per cent phosphates 
and about 1 to Ij^ per cent nitrogen. 

Dissolved bones . . 

Must be pure— 4.6., containing nothing but bones and sulphuric 
acid. 

Mixtures and compound j 
manures ( 

No recommendation is made as to the valuation of mixtures and 
compound manures for this year. 

Basie slag (Thomas- J 
phosphate powder) j 

Citric soluble phosphate means phosphate soluble in citric acid in 
accordance with the ofilclal metnod of Board of Agriculture. 

Fineness of grinding is of importance. The coarsest kind used 
should be so finely ground that at least 80 per cent passes 
through a wire sieve of about 9600 holes per sq. inch. 
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INSTEUCTIONS FOE VALUING FEETILISEES. 

The unit used for the valuation of fertilisers is the hundredth part of a 
ton, and as the analyses of fertilisers are expressed in parts per hundred, 
the percentage of any ingredient of a fertiliser when multiplied by the price 
of the unit of that ingredient represents the value of the quantity of it 
contained in a ton. 

Note, — The units have reference solely to the Market Price of 
Fertilisers at 2nd February 1016, and not to their Agricultural 
Values. 


BOTANICAL DEPARTMENT 

Consulting Botanist to the Society— A, N. MAlpine, 

6 Blytliswood Square, Glasgow. 

The Society have fixed the following rates of charge for the examination 
of plants and seeds for the hona fide and individual use and information of 
members of the Society (not being seedsmen), who are particularly re- 
quested, when applying to the Consulting Botanist, to mention the kind 
of examination they require, and to quote its number in the subjoined 
schedule. The charge for examination must be paid at the time of appli- 
cation, and the carriage of all parcels must be prepaid. 


Scale of Charges, 

1. A repoi-t on the purity, amount, and nature of foreign materials, 

and the germinating power of a sample of seed, Is. 

2. Determination of the species of any weed or other plant, or of any 

vegetable parasite, with a report on its habits and the means for its 

extermination or prevention. Is. 

3. Eeport on any disease affecting farm crops, Is. 

4. Determination of the species of any natural grass or fodder plant, 

with a report on its habits and pasture or feeding value. Is. 

The Consulting Botanist’s Eeports are furnished to enable members — 
purchasers of seeds and com for agricultural or horticultural purposes — to 
test the value of what they buy, and are not to be used or made available 
for advertising or trade purposes by seedsmen or otherwise. 


Purchase of Seeds, 

’IHie purchaser should obtain from the vendor, by invoice or other 
writing, the proper designation of the seed he buys, with a guarantee 
of the percentage of purity and germination, and of its freedom from 
ergot, and in the case of clover, from the seeds of dodder or broom-rape. 

It is strongly recommended that the purchase of prepared mixtures of 
seeds should be avoided. The different seeds shomd be purchased 
separately and mixed by the farmer : mixtures cannot be tested for 
germination. 
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The Sampling of Seeds, 

The utmost care should be taken to secure a fair and honest sample. 
This should be drawn from the bulk delivered to the purchaser, and not 
from the sample sent by the vendor. 

When legal evidence is required, the sample should be taken from the 
bulk, and placed in a sealed bag in the presence of a witness. Care 
should be taken that the sample and bulk be not tampered with after 
delivery, or mixed or brought in contact with any other sample or bulk. 

At least one ounce of grass and other small seeds should be sent, and 
two ounces of cereals and the larger seeds. When the bulk is obviously 
impure the sample should be at least double the amount specified. 
Qrass seeds should be sent at least four weeks, and seeds of clover and 
cereals two weeks, before they are to be used. 

The exact name under which the sample has been sold and purchased 
should accompany it. 


Repatiing the Results, 

The Eeport will be made on a schedule in which the nature and amount 
of impurities will be stated, and the number of days each sample has been 
under test, with the percentage of the seeds which have germinated. 

“Hard” clover seeds, though not germinating within the time stated, 
will be considered good seeds, and their percentage separately stated. 

The impurities in the sample, including the chaif of the species tested, 
will be 8i)ecified in the schedule, and only the percentage of the pure 
seed of that species will be reported upon ; out the Eeal Value 
of the sample will be stated. The Eeal Value is tho combined percent- 
ages of purity and germination, and is obtained by multiplying these 
percentages and dividing by 100 : thus in a sample of Meadow Fescue 
having 88 per cent purity and 95 per cent germination, 88 multiplied by 
95 gives 8360, and this divided by 100 gives 83*6, the Eeal Value. 


* Selecting Specimens of Plants, 

The whole plant should be taken up and the earth shaken from the 
roots. If possible the plants must be in flower or fruit. They should be 
packed in a light box, or in a firm paper parcel. 

Specimens of diseased plants or of parasites should be forwarded as 
fresh as possible. They should be placed in a bottle, or packed in tinfoil 
or oil-silk. 

All specimens should be accompanied with a letter specifying the 
nature of the information required, and stating any local circumstances 
(soil, situation, &c.) which, in the opinion of the sender, would be likely 
to throw light on the inquiry. 

Parcels or letters containing seeds or plants for examination (carriage or 
postage paid) must be addressed to Professor M^Alpine, Botanical Labora- 
tory, 6 Blythswood Square, Glasgow. 
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BNTOMOLOGIOAL DBPARTMBNT. 


ENTOMOLOGICAL DEPARTMENT 


Consulting Entomologist to the Society — Dr R Stewart MaoDougall, 

9 Dryden Place, Edinburgh. 

Arrangements have been made with Mr R Stewart MacDougall, 
M.A., D.Sc., Edinburgh, to advise members of the Society regarding 
insects or allied animals which, in any stage of their development, 
infest — 


(a) Farm crops. 

(b) Stored grain. 

(e) Garden and greenhouse plants. 


(d) Fruit and fruit trees. 

(e) Forest trees and stored timber. 
(/) Live stock (including poultry). 


Members consulting Dr MacDougall will please forward with their 
queries examples of the injured plants, or the injured mrts of plants, &c., 
as well as specimens of the insects or other animals believed to be the 
cause of the injury. 

Specimens should be sent in tin or wooden boxes, or in quills, to prevent 
injury in transmission. 

Address letters and parcels (carriage or postage paid) to Dr B. Stewart 
MacDougall, 9 Dryden Place, Edinburgh. 

The Directors have fixed the fee payable by members to Dr MacDougall 
at Is. for each case upon which he is consulted : this fee must be sent to 
him along with the application for information. 
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PREMIUMS 


GENEKAL KEGULATIONS FOR COMPETITORS. 

1. It is to be distinctly understood that the Society is not 
responsible for the views, statements, or opinions of any of the 
writers whose papers are published in the ‘ Transactions.* 

2. All reports must be legibly written, and on one side of the 
paper only ; they must specify the number and subject of the 
Premium for which they are in competition ; they must bear a 
distinguishing motto, and be accompanied by a sealed letter, 
similarly marked, containing the name and address of the 
reporter — initials must not be used. 

3. No sealed letter, unless belonging to a report found entitled 
to the Premium offered, or a portion of it, will be opened with- 
out the author’s consent. 

4. Reports for which a Premium, or a portion of a Premium, 
has been awarded, become the property of the Society, and 
cannot be published in whole or in part, nor circulated in 
any manner, without the consent of the Directors. All other 
papers will be returned to the authors if applied for within 
twelve months. 

6. The Society is not bound to award the whole or any part 
of a Premium. 

6. All reports must be of a practical character, containing the 
results of the writer’s own observation or experiment, and the 
special conditions attached to each Premium must be strictly 
fulfilled. General essays, and papers compiled from books, will 
not be rewarded or accepted. Weights and measurements must 
be indicated by the imperial standards. 

7. The Directors, before or after awarding a Premium, shall 
have power to require the writer of any report to verify the 
statements made in it. 

8. The decisions of the Board of Directors are final and con- 
clusive as to all matters relating to Premiums, whether for 
Reports or at General or District Shows ; and it shall not be 
competent to raise any question or appeal touching such 
decisions before any other tribunal. 

9. The Directors will welcome papers from any Contributor on 
any suitable subject, whether included in the Premium list or 
not ; and if the topic and the treatment of it are both approved, 
the writer may be remunerated and his paper published. 
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CLASS I. 

REPORTS. 

Section 1.— THE SCIENCE AND PRACTICE OF 
AGRICULTURE. 

FOR APPROVED REPORTS. 

1. On any useful practice in Rural Economy adopted in other 
countries, and susceptible of beinp; introduced with advantage 
into Scotland — The Gold Medal. To be lodged by 1st November 
in any year. 

Tho purpose chiefly contemplated by the offer of this premium is to induce 
travellers to notice and record such particular practices as may seem 
calculated to benefit Scotland. Tho Report to ho founded on personal 
observation. 

2. iipprovod Eeports on other suitable subjects. To be 
lodged by 1st November in any year. 

Section 2.— ESTATE IMPROVEMENTS. 

FOR APPROVED REPORTS. 

1. By the Proprietor in Scotland who shall have executed the 
most judicious, successful, and extensive Improvement — ^The 
Gold Medal, or Ten Sovereigns. To.be lodged by 1st November 
in any year. 

Should the successful Report be written for tho Proprietor by his resident 
factor or farm manager, a Minor Gold Modal will be awarded to the 
writer in addition to the Gold Medal to tho Proprietor. 

The merits of the Report will not be determined so much by the mere 
extent of tho improvements, as by their character and relation to the 
size of the property. The improvements may comprise reclaiming, 
draining, enclosing, planting, road-making, building, and all other 
operations proper to landed estates. The period within which the 
operations may have been conducted is not limited, except that it 
must not exceed the term of the Reporter’s proprietorship. 

2. By the Proprietor or Tenant in Scotland who shall have 
reclaimed within the ten preceding years not less than forty 
acres of Waste Land — The Gold Medal, or Ten Sovereigns. To 
be lodged by 1st November in any year. 

3. By the Tenant in Scotland who shall have reclaimed within 
the ten preceding years not less than twenty acres of Waste Land 
— The Gold Medal, or Ten Sovereigns. To be lodged by Ist 
November in any year. 

4. By the Tenant in Scotland who shall have reclaimed not 
less than ten acres within a similar period — The Medium Gold 
Medal, or Five Sovereigns. To be lodged by 1st November in 
any year. 

The Reports in competition for Nos. 2, 8, and 4 mav comprehend sneh 
general observations on the im^ovement of waste lands as the writer’s 
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0 xperience’'niay lead him to make, but must refer especially to the 
lands reclaimed — to the nature of the soil — the previous stote and 
probable value of the subject — the obstacles opposed to its improve- 
ment — the details of the various operations — tne mode of cultivation 
adopted — and the produce and value of the crops produced. As the 
required extent cannot be made up of diiOTerent patches of land, the im- 
provement must have relation to one subject ; it must be of profitable 
character, and a rotation of crops must have been concluded before the 
date of the Report. A detailed etatement of the expevidUure and return 
and a certified measurement of the ground are requisite. 

5. By the Proprietor or Tenant in Scotland who shall have 
improved within the ten preceding years the Pasturage of not 
less than thirty acres, by means of top-dressing, draining, or 
otherwise, without tillage, in situations where tillage may be in- 
expedient — The Gold Medal, or Ten Sovereigns. To be lodged 
by 1st November in any year. 

6. By the Tenant in Scotland who shall have improved not 
less than ten acres within a similar period — The Minor Gold 
Medal. To be lodged by 1st November in any year. 

Reports in competition for Nos. 5 and 6 must state the particular mode of 
management adopted, the substances applied, the elevation and nature 
of the soil, its previous natural products, and the changes produced. 


Skgtion 3.— highland INDUSTRIES and FISHERIES. 

FOR APPROVED REPORTS. 

1. The best mode of treating native Wool ; cleaning, carding, 
dyeing, spinning, knitting, and weaving by hand in the High- 
lands and Islands of Scotland — Five Sovereigns. To be lodged 
by 1st November in any year. 

Section 4.— MACHINERY. 

FOR APPROVED REPORTS. 

To be lodged by 1st November in any year. 

Section 5.— FORESTRY DEPARTMENT. 

FOR APPROVED REPORTS. 

1. On Plantations of not less than eight years’ standing 
formed on deep peat-bog — The Medium Gold Medal, or Five 
Sovereigns. To be lodged by 1st November in any year. 

The premium is strictly applicable to deep peat or fiow moss ; the condition 
of the moss previous to planting, as well as at the date of the Report, 
should, if possible, be stated. 

The Report must describe the mode and extent of the drainage, and the 
effect it has had in subsiding the moss — the trenching, levelling, or 
other preliminary operations that may have been performed on the 
surface— the mode of planting — ^kinds, sizes, and number of trees 
planted per acre — and their relative progress and value, as compared 
with plantations of a similar age and description grown on other soils 
in the vicinity. 
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GLASS 11. 

DISTRICT COMPETITIONS. 

REGULATIONS 1916. 

QraiUs in aid of District CoMraTiTiONS for 1917 miLst he applied for before 
\st Novefnxher 1916, Forms to he obtained from the Secretary, 

When a Money Grant has expired^ the District cannot apply again for 
another Money Grant for four years. 


Section 1.— GRANTS TO DISTRICT SOCIETIES FOR HORSES, 
CATTLE, SHEEP, AND PIGS. 


1. Class of Stock — Limit of Grants, £340. — The Highland and 
Agricultural Society will make Grants to District Societies for prizes 
for Breeding Animals of any of the following Classes of Stock, viz. : — 


Cattle, 

Shorthorn. 

Aberdeen-Angus. 

Galloway. 

Highland. 

Ayrshire. 

Holatei n- Friesian . 
.Jersey. 

Horses. 

Draught Horses. 

Hunters. 

Hackneys. 

Ponies. 

Shetland Ponies. 


Sheep. 

Blackface. 

Cheviot. 

Border Leicester. 

Half-Bred. 

Shropshire. 

Oxford-Down. 

Suffolk. 

Wensleydale. 

rigs. 

Any Pure Breed. 


Cross-bred ^ animals are not eligible. The Prizes must be confined to 
Breeding Animals; “ bullocks,” ‘‘geldings,’* “wethers,” and “hog pigs” 
are excluded. 

2. All Competitions must be at the instance of a local Society. A 
Committee of Management shall be a^ipointed, and the Convener of the 
Committee must be a Member of the Highland and Agricultural Society. 

3. Grant to District, £12. — The portion of the Grant to any one 
District Society shall not exceed the sum of £12 in any one year. 

4. Allocation of Grant. — The Grant from the Highland and Agri- 
cultural Society is not to be applied as a Grant in aid of the Premiums 
offered by the Local Society, but must be offered in the form of separate 
Prizes for the Animals chosen ; and the Prizes must he announced in the 
Premium List and Catalogue of the Show as ^*give7i by the Highland and 
Agricultural Society, 

6. Continuance of Grant Three Years. — The Money Grant shall con- 
tinue for three alternate years, provided always that the District Society 
shall, in the two intermediate years, continue the competition by offering 
Premiums for the same class of Stock as that selected in each previous 
year to compete for the Highland and Agricultural Society’s Prizes. 
If no competition takes place for two years the Grant expires. 

^ Koxeptions to this rule may, however, he authorised by the Board qf Directors, on 
application. The Directors are prepared to consider applications from local Societies 
which desire to ^ise their grants, or part thereof, as prizes for cross-hred calves and 
one-year-old cross-bred cattle, < 
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6. When it is agreed to hold the General Show of the Society in any 
district, no provincial show shall be held in that district in the months of 
June, July, or August. 

7. Medals in Intermediate Years. — In the two alternate years the 
Highland and Agricultural Society will place three Silver Medals at the 
disposal of the District Societies, for the same classes of Stock as tliuse 
for which the Money Premiums are olfered, provided that not less than 
three lots are exhibited in the same class. 

8. Eules of Competition. — The Eules of Competition for the Pre- 
miums, the Funds for which are derived from Grants of the Highland and 
Agricultural Society, shall be such as are generally enforced by the Society 
receiving the Grant for Premiums offered by itself. 

9. Area and Parishes — Five Parishes. — ^When making application 
for Grants from the Highland and Agricultural Society, the District 
Society must delineate the area and the number of parishes comprised in 
the district, and, excejpt in special cases^ no District Society shall be entitled 
to a Grant whose show is not open to at least five Parishes. 

10. EEPORTa — Blank Forms for Eeports will be furnished to the Secre- 
taries of the different District Societies. Both in the years when the 
Grant is offered and in the two intermediate years, detailed reports of 
the competition must be given on these Forms and lodged with the 
Secretary of the Highland and Agricultural Society as soon as possible 
after the Show, and in no case later than 1st November. These reporU. 
are subject to the approval of the Directors of the Highland and Agri- 
cultural Society, against whose decision there shall be no appeal. All 
Eeports must be signed and certified as marked in the Form. 

11. Grants — ^When Paid. — The Grants made to District Societies will 
be paid in December after the Eeports of the awards of the prizes have 
been received and found to be in order and passed by the Board of 
Directors, the Money Grants being paid to the Secretaries of the Local 
Societies and the Medals sent direct to the winners. The Secretary 
of the District Society must not on any condition whatever pay any me- 
mium offered hy the Highland and Agricultural Society until he has been 
inform^ that the awards are in order and has received the Grant from the 
tiigJdand and Agricultural Society, 

12. Eenewal of‘ Application. — No application for renewal of a Money 
Grant to a District Society will be entertained until the expiration of four 
years from the termination of the last Grant. 

13. Disposal of Applications. — In disposing of applications for Dis- 
trict Grants, the Directors of the Highlanci and Agricultural Society shall 
keep in view the length of interval that has elapsed since the expimtion 
of the last Grant, giving priority to those District Societies which have 
been longest off the list. 


DISTEICTS. 

Final Year. 

1. Nithsdale Agricultural Society. — Comeftver^ Chailes W. Ealston, 

Dabton, Thornhill ; Secretary ^ David Paterson, Solicitor, Thornhill. 
Granted 1909. (In abeyance in 1910 on account of the Dumfries 
Show.) (In abeyance 1914 and 1915 — no Show held.) 

2. Wester Eoss Farmers’ Club.— C onvener, William Stirling, Fairburn, 

Muir of Ord ; Secretary^ James Gumming, County Builmngs, Ding- 
wall. Granted 1909. (In abeyance in 1911 on account of the 
Inverness Show.) (In abeyance 1914 and 1915— no Show held.) 

3. Strathspey Farmers* Club. — Convener, J. Grant Smith, Stra^- 

spey Estate Office, Grantown-on-Spey ; Seoretary^ GilWt Brown, 
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Grantown-on-Spey. Granted 1909. (In abeyance in 1911 on ac- 
count of the Inverness Show.) (In abeyance 1914 and 1916 — no 
Show held.) 

4. Clackmannanshire Union Agricultural Society. — Convener^ 

Donald A. Kinross, Hillend, Clackmannan ; Secretary^ Alexander 
L. Roxburgh, Solicitor, Alloa. Granted 1911. (In abeyance 1916 
— no Show held.) 

5. Strathkndrick Agricultural Society.— and Secretary^ 

W. Watson Murray, Catter House, Drymen. Granted 1911. (In 
abeyance 1915 — no Show held.) 

6. Largs, Cumbrae, and Wbmyss Bay Agricultural Society. — Con- 

vener, J. W. Crawford, Kilburn, Largs ; Secretary^ Neil Mitchell, 
1 Gallowgate Square, Largs. Granted 1911. (In abeyance in 1913 
on account of the Paisley Show.) 

7. Dounb Agricultural Association. — Convener^ John Scrimgeour, 

Doune Lodge, Doune ; Secretary^ William Gray, Doune. Granted 
1912. 

8. Eastern District of Stirlingshire Agricultural Association. — 

Convener, William T. Malcolm, Duiimore, Larbert ; Secretary, Robert 
Waugh, Newmarket Street, Falkirk. Granted 1912. 

2nd Year. 

9. Argyll Cattle Show Society. — Convener, Captain John Campbell 

of Kilberry ; Secretary, James M^Dougall, South Cliff, Tai’bert, 
Lochfyne. Granted 1910. (In abeyance in 1910 — unable to hold 
a show. In abeyance in 1913 on account of the Paisley Show.) 
(In abeyance 1914 and 1915 — no Show held.) 

10. Castle Douglas Agricultural Society. — Convener, Charles A. 

Phillips of Dildawn, Castle Douglas ; Secretary, Patrick Gifford, 
118 King Street, Castle Douglas. Granted 1912. (In abeyance 
1912 and 1915— no Show held.) 

11. Ytiiansidb Farmers’ Club. — Convener, William Kemp, Aldie, Port 

Erroll ; Secretary, John Mark, Bank Agent, Ellon. Granted 1914. 

12. Killbarn Agricultural Society. — Convener, C. E. Ilorsburgh, 

Blairquhosh, Blanefield ; Secretary, Robert N. Morrison, Dum- 
goyach, Blanefield, Stirlingshire. Granted 1914. 

Ist Year. 

13. Easter Ross Farmers’ Club. — Convener, James G. Young, Cad boll, 

Fearn ; Secretary, George D. Gill, Commercial Bank Buildings, Tain. 
Granted 1914. (In abeyance 1914 and 1915 — no Show held.) 

14. Forth Agricultural Society. — Convener, David M‘Culloch, The 

Inn, Forth ; Secretary, George Muir, East Crof thill, Carnwath. 
Granted 1916. (In abeyance 1916 — no Show held.) 

15. Mount Blair Agricultural Society. — Convener, James M‘L. 

Marshall, Bleaton Hallet, Blairgowrie ; Secretaries, J. Stewart and 
J. Mitchell, Bleaton, Blairgowrie. Granted 1916. (In abeyance'* 
1916 — no Show held.) 

16. Buchlyvib and Gartmorb Agricultural Society. — Convener, John 

Dempster, Estates Office, Gartmore ; Secretary, James Monach, 
Craignorton, Buchlyvie. Granted 1916. 

17. Dumbartonshire Agricultural Society. — Convener, A. C. Lawrie, 

Muirhouses, Duntocher ; Secretary, William Davie, 263 Main Street, 
Alexandria. Granted 1916. 

18. Inverness-shire Farmers’ Society. — Convener, P. B. Macintyre, 

Findon, Conon Bridge ; Secretary, Fred. J. Baxter, Royal Bank 
Buildings, Inverness. Granted 1916. 



PBBMIUMS OFFfiKBD BY THK SOCIBTY IN 1916. 49 

19. Upper Ward op Lanarkshire Aoricoltural Society. — Coiivener^ 
David McCulloch, Forth ; Seoreta/ry^ William Shaw, Eoyal Bank 
House, Lanark. Granted 1916. 


(In Intermediate 7ear>-8 Silver Medals.) 

20. Moffat and Upper Annandalk Agricultural and Horticultural 

Society. — Convener y Basil H. Hill, Archbank, Moffat ; SecretarieSy 
James Johnstone, Solicitor, Moffat, and John Young, High Street, 
Moffat. Granted 1911. (In abeyance 1914 and 1916 — no Show 
held.) 

21. Glenkens Agricultural Society. — Convenery J. M. Kennedy, 

Knocknalling, Dairy; Secretary y James M‘Gill, High Street, New 
Galloway. Grantea 1911. (In abeyance 1914 and 1916— no Show 
held.) 

22. Strathboqib Farmer Club. — Convenery William Wilson, Coyn- 

achie, Gartly ; Seeretaryy William M. Morrison, Cairnie, Huntly. 
Granted 1912. (In abeyance 1915 — no Show held.) 

23. Islay, Jura, and Colonsay Agricultural Association. — Convenery 

James Forbes, Eallabus, Bridgend, Islay; Seeretaryy Eobert Cullen, 
Bridgend, Islay. Granted 1912. (In abeyance in 1913 on account 
of the Paisley Show.) (In abeyance 1914 and 1916 — no Show 
held.) 

24. Formahtine Agricultural Association. — Convenery George Walker, 

Tillygreig, Udny Station ; Seeretaryy James Skinner, Mosstown 
Cottage, Logiereive, Udny. Granted 1913. 

25. Liddesdalb Agricultural Society. — Convenery David Ballantyne, 

Shaws, Newcastle ton ; Seeretaryy Kobert Brown, British Linen 
Bank, Newcastleton. Granted 1913. (In abeyance in 1914 on 
account of the Hawick Show.) (1915 — no Show held.) 

26. Yarrow and Ettrick Pastoral.— C oTivew, Walter Barrie, Sund- 

hope, Selkirk ; Joint- Seeretariesy Walter Barrie and John Johnstone, 
Sundhope, Selkirk. Granted 1913. (In abeyance in 1914 on 
account of the Hawick Show.) (1915 — no Show held.) 

27. Ardocii Agricultural Society. — Convenery Eobert Miller, Over- 

ardoch, Braco ; Seeretaryy John Maxton, Ehynd, Braco, Perthshire. 
Granted 1914. (In abeyance 1916 — no Show held.) 

28. Cromar, Upper Dee, and Donside Agricultural Society. — Con- 

venery William H. Coltman of Tilly poonie, Tarland ; Seeretaryy 
William Anderson, Home Farm, Hopewell, Tarland. Granted 

1915. 

29. Arran Farmers’ Society. — Convenery James J. Morton, Machrie, 

Arran ; Seeretaiyy James Bone, jun., Gleiikiln, Lamlash. Granted 

1916. 

30. Carrick Farmers’ Society. — Convenery Alexander Cross of Knock- 

don, May bole ; SeeretarieSy J. & J, M. Gibson, Eoyal Bank, May bole. 
Granted 1916. 

31. United Banffshiee Agricultural Society. — Convenery Alexander 

Murray, Old Manse, Boyndie, Banff ; Seeretaryy John A. Badenoch, 
27 High Street, Banff. Granted 1915. 

32. Morayshire Farmer Club. — Convenery C. J. Johnston of Lesmurdie, 

Elgin ; Seeretaryy W. Eose Black, Solicitor, Elgin. Granted 
1915. 

33. Lanarkshire Farmers’ Society.— Convener, T. Douglas Wallace, 

Callendar Estates Office, Falkirk ; Seeretaryy James ^ssels. Union 
Bank of Scotland, Hamilton. Granted 1915. 

VOL. XXVIII. 
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(In Abeyance 1916.) 

34. United East Lothian Agricultural Society. — Convener^ Thomas 
Elder of Stevenson Mains, Haddington ; Secreta/ry^ John Stirling, 
Solicitor, Haddington. Granted 1911. (In abeyance in 1916 and 
1916 on account of the Edinburgh Show.) 

36. Dalkeith Agricultural Society. — Convener^ Phipps 0. Turnbull, 
Smeaton, Dalkeith ; Secretary^ James W. Speedy, Braeside, Liberton. 
Granted 1916. (In abeyance in 1916 on account of the Edinburgh 
Show.) 

In 1916. 

Nos. 1, 2, 3, 4, 6, 6, 7, and 8 are in competition for the final year. 

Nfes. 9, 10, 11, and 12 are in competition for the second year. 

Nos. 13, 14, 16, 16, 17, 18, and 19 are in competition for the first year. 
Nos. 20, 21, 22, 23, 24, 26, 26, 27, 28, 29, 30, 31, 32, and 33 are in inter- 
mediate year and compete for local Premiums. (See Eules 5 and 7.) 

Nos. 34 and 36 are in abeyance on account of the Edinburgh Show. 


Section 2.-~GEANTS TO HOESE ASSOCIATIONS, &c., FOE 
STALLIONS FOE AGEICULTUEAL PUEPOSES. 

1. The Highland and Agricultural Society will make Grants to Horse 
Associations and other Societies in different districts engaging Stallions 
for agricultural purposes. The total sum expended by the Highland and 
Agricultural Society in such Grants shall not exceed the sum of £210 in 
any one year. 

2. The portion of the Grant to any one Association or Society shall 
not exceed the sum of j616 in any one year. 

3. The Grant will be available only for Stallions which, for the year 
to which the Grant applies, are Eegistered in the Eegister of Certified 
Draught Stallions published by the Board of Agriculture. (For informa- 
tion regarding the Registration of Stallions, apply to the Secretary of the 
Board of Agriculture, 4 Whitehall Place, London, S.W.). 

4. The Grant will continue for three years provided the Association 
receiving the Grant shall hire a Registered Stallion in the two inter- 
mediate years. 

6. In the event of a Horse not being engaged in any one year while 
the provisions of the Grant are in force, the Grant made by the High- 
land and Agricultural Society will cease. 

6. Rules 2 (Committee and Convener), 10 (Reports), 11 (Time of 
Payment), 12 (Renewal of Grant), and 13 (Disposal of Applications) 
applicable to Section 1, shall be applicable to this Section. 


DISTRICTS. 

Final Year. 

1. Dumbartonshire Horse-Breeding Society.— Convener, Alexander Y. 

Allan, Aitkenbar Farm, Dumbarton ; Secretary y William Davie, 
263 Main Street, Alexandria. Granted 1912. 

2. Kinross-shire Horse-Breeding Society. — Convenery William 0. 

Hunter, W.S., of Longair, Glenfarg ; Secretary y John A. Hepburn, 
M.RC.V.S., Ardmohr, Milnathort. Granted 1912. 

3. Lower Ward or Renprbwshirb Stallion Society. — Convener, 

John Telfer, Branchal, Bridge of Weir; Secretary y A. Douglas 
Murray, 2 Church Place, Greenock. Granted 1912. (£16 not paid 
in 1912— Stallion not registered.) 
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4. Aird and Strathglass Agricultural Association. — Convener^ 
R. A. Smith, Wester Lovat, Beauly ; Secretary ^ James Ingram, 
Parish Council Office, Beauly. Granted 1912, (£16 not paid in 

1912 — Stallion not registered.) 

2nd Year. 

6. Cromar and Upper Deesioe Stallion Society. — Convener^ James 
Henry, Kinaldie, Dinnet ; Secretary^ William Anderson, Hopewell, 
Tarland. Granted 1914. 

6. Cumbernauld, Kilsyth, and Kirkintilloch Clydesdale Horse 

Society. — Convener^ Alexander Whitelaw, Gartshore, Kirkintilloch ; 
Secretary y Alexander Park, 176 Hope Street, Glasgow. Granted 
1914. 

7. Upper Nithsdale Horse Society. — Convener^ Charles W. Ralston, 

Dabton, Thornhill ; Secretary^ D. Paterson, Solicitor, Thornhill. 
Granted 1914. 

8. Scone, Strathord, and Murthly Premium Horse Society. — 

ConvencTy John Chalmers, Westwood, Stanley ; Sea^etary^ James 
Stewart, Friarton, Perth. Granted 1914. 

let Year. 

9. Fast Mainland Co-operative Horse-Breeding Society.— C owvewer, 

John Clouston, Graerueshall, Holm, Orkney ; Secretary^ Andrew 
Skea, Aikerskaill, Deerness, Orkney. Granted 1916. 

10. Inverness District Horse-Breeding Society. — Convener ^ Hugh 

M‘Kintosh, Rosevalley, Croy ; Secretary^ William R. Ross, Milton 
of Culloden, Inverness. Granted 1916. 

11. Kintyre Horse-Breeding Society. — Convener^ John Gemmell, 

Campbeltown ; Secretary y Hugh Baird, Ugadale Estate Office, 
Campbeltown. Granted 1916. 

Intermediate Year— Grant in Abeyance. 

12. Deeside Stock Improvement Society. — Convm&'y Sir Thomas 

Burnett of Leys, Bart., Crathes Castle ; Secretary y John Cooper, 
Ley, Banchory. Granted 1913. 

13. East of Fife Entire Horse Society. — Convenery John Rodger, 

Balgone, St Andrews ; Secretaryy Alexander Brown, Pitcorthie 
Mains, Kilconquhar. Granted 1913. (£16 not paid in 1913 — 

Stallion not registered.) 

14. Gigha Horse-Breeding Society. — Convenevy W. J. Yorke Scarlett 

of Gigha, Argyllshire ; Secretaryy W. W. Philip, Estates Office, 
Gigha. Granted 1916. 

16. Carsb and Dundee District Stallion Society. — Convenery J. W. 
Colville, Leoch, Auchterhouse ; Secretaryy William L. Thoms, 
Ben vie, Invergowrie. Granted 1915. 

16. Buohlyvik and Vale of Menteith Horse-Breeding Society. — 
Convener and Secretaryy John Drysdale, 6 St Andrew Square, 
Edinburgh. Granted 1916. 

In 1916. 

Nob. 1, 2, 3, and 4 are in competition for the final year. 

Nos. 5, 6, 7, and 8 are in competition for the second year. 

Nos. 9, 10, and 11 are in competition for the first year. 

Nos. 12, 13, 14, 15, and 16 are in abeyance, and compete for local 
premiums. (See Buie 4.) 
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SPECIAL GRANTS. 

Annual. 

j 940 to the Highland Home Industries Association. — Secretary^ Miss 
Jessie D. C. Ross, Riverfield, Inverness. Granted 1895. (Did not 
hold a competition in 1899, 1900, 1908, 1914, or 1915.) 

£20 to the Ayrshire Agricultural Association, to be competed for at the 
Dairy Produce Show at Kilmarnock. — Commer^ James Middleton, 
Estate Office, Braehead, Kilmarnock ; Secretary^ John Howie, 58 
Alio way Street, Ayr. Granted 1872. (No competition 1914 and 
1915.) 

The British Dairymaids’ Association. — Convener^ Mrs J. H. R. Turnbull, 
7 W. Maitland Street, Edinburgh ; Secretary^ Miss A. H. Smith, 12 
Grasamarket, Edinburgh. 1 Minor Gold Medal and 1 Medium Silver 
Medal for Champion Butter-making Competitions. Granted 1908. 
(In abeyance 1914 and 1915 — no competition.) 

In Alternate Years. 

£5 to Shetland Agricultural Society. — Convener^ J. M. Goudie, Lerwick ; 
Secretary^ J, Brown, Lprwick. Granted 1893. (In abeyance 

— no Show in 1914 or 1915.) (Grant in 191G.) 

£3 to Unat, Shetland. — Convener^ Alexander M. Sandison, Moundeville, 
Uyasound, Shetland ; Secretary^ Thomas G. Hunter, Clivocast, 
Uyasound, Unst. Granted 1911 for 3 alternate years. (No Show 
1915.) (Grant in 1916.) 

£3 to Orkney. — Convener ^ James Johnston, Orphir House, Orphir, Orkney; 
Secretary y D. B. Peace, jun., Auctioneer, Kirkwall. Granted 1883. 
(No Show in 1915.) (Grant in 1016.) 

£3 to Sanday, Orkney. — Convenery W. Cowper Wai'd, Scar House, Sanday, 
Orkney ; Secretary^ James Irvine, Stove Farm, Sanday, Orkney. 
Granted 1902. (In abeyance 1915 — no Show held.) (Grant in 1916.) 

£3 to North Uist Agricultural Society. — Convenery Dr M. T. Mackenzie, 
J.P., Scolpaig, North Uist ; Sccretanjy H. H. Mackenzie, J.P., Bale- 
lone, Lochmaddy. Granted in 1915 for 3 alternate years. (In 
abeyance 1915 — no Show held.) (Grant in 1916.) 

£3 to West Mainland, Orkney. — Convenery J. M. H. Robertson, Lyking, 
Sandwick, Orkney ; Secretaryy George Learmonth, Pow, Quoyloo, by 
Stromness, Orkney. Granted 1900. (Grant in 1916.) 

Ross -shire Crofters’ Show. — Convenery T. W. Cuthbert, Achindunie, 
Alness ; Secretaryy Robert Calder, Commercial Bank House, Alness. 
Granted 1910 for 3 alternate years, and 2 Silver Medals in the 2 
intermediate years, which may be awarded to animals of any pure 
breed or cross. (In abeyance 1914 and 1915 — no Show held.) 
Medals in 1916. 

Grant in Abeyance. 

£3 to East Mainland, Orkney.— Convener, John Clouston, Graemeahall, 
Holm, by Kirkwall ; Secretaryy Alexander Calder, Seabay, Tanker- 
nesB. Granted 1898. 

£3 to Rousay, Orkney. — Convenery John Logie, Trumland, Rousay, 
Orkney; Secretaryy John Harrold, Springfield, Rousay. Grants 
1903. (No Show 1915.) 

£3 to South Ronaldshay and Burray,^ Orkney . — Convenery Archibald 
Allan, St Margaret's Hope, Orkney ; Secretaryy George Esson, St 
Margaret's Hope, Orkney. ^ Granted 1904, (No Show 1915.) 
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MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL 
SOCIETIES. 

The Society, being anxious to co-operate with local ABSociations, will giYe 
a limited number of Silver Medals annually to Societies, not on the 
list of Cattle, Horse, or Sheep Premiums, in addition to the Money 
Premiums awarded in the Districts, for — 

1. Best Bull, Cow, or Heifer of any pure breed included in Section 1. 

2. Best Stallion, or Mare of any pure breed included in Section 1. 

3. Best Tup, or Pen of Ewes of any pure breed included in Section 1. 

4. Best Boar, Sow, or Breeding-Pig of any pure breed. 

6. Best Pens of Poultry. 

6. Best Sample of any variety of Wool. 

7. Best Sample of any variety of Seeds. 

8. Best managed Farm. 

9. Best managed Green Crop. 

10. Best managed Hay Crop. 

11. Best managed Dairy. 

12. Best Sweet-Milk Cheese. 

13. Best Cured Butter. 

14. Best Fresh Butter. 

15. Best collection of Roots. 

16. Best kept Fences. 

17. Male Farm Servant who has been longest in the sauie service, and 

who has proved himself most efficient in his duties, and to have in- 
variably treated the animals under his charge with kindness. 

18. Female Servant in charge of Dairy and Poultry who has been longest 

in the same service, and who luis proved herself most efficient in 
her duties, and to have invariably treated the animals under her 
charge with kindness. 

19. Best Sheep-Shearer. 

20. Most expert Hedge-Cutter. 

21. Most expert Labourer at Draining. 

22. Best Maker of Oat-Cakes. 

It is left to the local Society to choose out of the foregoing list the 
classes for which the Medals are to be competed. 

The Medals are granted for two years, and lapse if not awarded in 
those years. 

No Society shall receive more than two Medals in any year. 


Aberdeenshire. 

1. Mabnooh and Cornhill Agricultural Socirty. — Convener^ James 

Andrew, Kinnairdy Castle, Bridge of Marnoch ; Secretary^ David 
Findlay, Bank Agent, Aberchirder. 2 Medals. 1914. (In abey- 
ance 1914 and 1915 — no Show held.) 

2. New Deer Agricultural Society.— Convener, David M. Godsman, 

Mains of Fedderate, Maud ; Secretary^ P. Crighton, New Deer. 
2 Medals. 1914. (In abeyance 1914 — no Show held.) 

3. Vale of Alford Agricultural Association. — Convener, William A. 

Mitchell, Auchnagathle, Whitehouse, Aberdeen ; Secretary^ W. 
Alexander Ronald, East Cividloy, Keig, Whitehouse. 2 Medals. 
1915. (In abeyance 1915— no Show held.) 
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ArgylUhire, 

4. Mull and Morvbrn Agricultural Society. — Convener^ J. H. 
Munro Mackenzie of Calgary, Mull ; Secretary^ Alexander J. 
Fraser, Clydesdale Bank, Tobermory. 2 Medals. 1913. (In 
abeyance 1914 and 1916 — no Show held.) 


Ayrshire. 

6. Craigie Farmers’ Society. — Convener^ James Kilpatrick, Craigie 
Mains, Kilmarnock ; Secretary, W. A. llawson, Craigie, Kilmarnock. 
2 Medals. 1916. 

6. Beith Farmers’ Society. — Convener, David Kerr, Marshalland, 
Beith ; Secretary, Matthew Gilmour, Clydesdale Bank, Beith. 
2 Medals. 1916. 


Banjfshire. 

7. Northern Seeds and Boots Association. — Convener, George Smith, 

Ordens, Boyndie, Banff ; Secretary, James Young, 28 Seafield 
Street, Portsoy. 2 Medals. 1914. (In abeyance 1915— -no Show 
held.) 

8. Aberdour and North - East Agricultural Society. — Convener, 

Alexander Beddie, Bridgend, Fraserburgh ; Secretary, Bobert 
Pittendrigh, jun., Newseat, Fraserburgh. 2 Medals. 1916. (In 
abeyance 19 16 —no Show held.) 


Caithness, 

9. Caithness Agricultural Society. — Convener, D. P. Henderson of 
Stemster, Halkirk ; Secretary, George llarrold. Accountant, Wick. 
2 Medals. 1914. (In abeyance 1915 — no Show held.) 


Dumfriesshire. 

10. Sanquhar Farmers’ Society. — Convener, James Moffat, Gateside, 
Sanquhar ; Secretary, W. M. Henderson, Solicitor, Sanquhar. 
2 Medals. 1914. (In abeyance 1914 and 1916 — no Show held.) 


Fifeshire. 

11. Fife Agricultural Society.— David Ferrie, Parbroath, 
Cupar ; Secretary, F. W. Christie, Eden View, Cupar-Fife. 2 
Medals. 1914. (In abeyance 1916 — no Show held.) 


Lanarkshire, 

12. Shotts Caldbrwater Farmers’ Society.— (7onvew«r, John Weir, 
Shottsburn, Holytown ; Secretary, Alexander Waddell, 49 Wesleyan 
Street, Glasgow. 2 Medals. 1916. 


Orkney. 

13. Shapansey Agricultural Association. — Convener, James Johnston 
of Coubister, Orphir House, Orphir, Orkney ; Secretary, William 
Bobertson, Elwickbank, Shapansey, Orkney. 2 Medals. 1916. 
(In abeyance 1916 — no ^ow neld.) 
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Perthshire, 

14. Moulin Agricultural Association.— C ftwivener awe? Robert 

M'Gillewie, Dunkeld. 2 Medals. 1913. (In abeyance 1914 and 
1915 — no Show held.) 

15. Dunblane Agricultural Society. — Convener^ A. H. Anderson, J.P., 

Kippendavie Estate Office, The Firs, Dunblane ; Secretary^ John 
Stewart, Solicitor, Dunblane. 2 Medals. 1916. 

Stirlingshire, 

16. Denny and Dunipacb Agricultural Association. — Convener^ 

William Chapman, Bank of Scotland, Denny ; Secretary, Alex- 
ander Henry, Solicitor, 30 Glasgow Road, Denny. 2 Medals. 
1915. 

Applications from other Districts must be lodged with the Secretary of 
the Society by \st November nsxt. 


RULES OF competition. 

1. All Competitions must be at the instance of a local Society. 

2. The classes for which Medals are wanted must be in aceordance with 
the list at page 53. The Committee shall select the classes, and specify 
them in the Import. 

3. A Committee of Management shall be appointed, and the Convener 
of the Committee must be a Member of the Highland and Agricultural 
Society. 

4. The Money Premiums given in the District must be not less than 
£2 for each Medal claimed. 

5. The Medal for Sheep- Shearing shall always accompany the highest 
Money Premium. 

6. There must not be fewer than three competitors in all the classes. 

7. Regarding Reports, despatch of Medals, and application for renewal 
of Grant, Rules 10 and 11, Section L, will apply. 

8. When a grant of Medals has expired, tbe District cannot apply 
again for Medals, for two years. 


PLOUGHING COMPETITIONS. 

The Minor Silver Medal will be given to the winner of the first 
Premium at Ploughing Competitions, provided a Report in the fol- 
lowing terms on the official form is made to the Secretary, within 
one month of the Competition, by a Member of the Society. Forms 
of Report to be had on application. 

FORM OF REPORT. 

I, of , Member of the Highland 

and Agricultural Society, hereby certify that I attended the Ploughing 
Match of the Associayon at in the county 

of on the when ploughs 

eompeted ; of land were assigned to each, and hours 

were allowed for the execution of the work. The sum of £ 
was awarded in the following proportions, viz. : — 

[jETsrs enumwate the names and deeignatians of suecessfui Competitors,] 
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RTTLBfi OF OOMPBTITIOX. 

1. All Matches must be at the instance of a local Society or Ploughing 
Association^ and no Match at the instance of an individual, or confined to 
the tenants of one estate, will be recognised. 

2. The title of such Society or Association, together with the name and 
address of its Secretary, must be registered with the Secretary of the 
Highland and Agricultural Society, 3 George IV. Bridge, Edinburgh. 

3. Not more than one Match in the same season can take place within 
the bounds of the same Society or Association. 

4. All reports must be lodged within one month of the date of the 
Match, and certified by a Member of the Highland and Agricultural 
Society who was present at it. 

5. A Member can only re^rt one Match ; and a Ploughman cannot 
carry more than three Medals in the same season. 

6. To warrant the grant of the Medal there must have been twelve 
ploughs in Competition, and not less than Three Pounds awarded in 
Prizes by the local Society. The Medal to be given to the winner of the 
first prize. 

7. The Local Committee or Society may, if they desire, arrange to let 
each ploughman have one person to guide the horses for the first two and 
the last two furrows, but in no case shall ploughmen receive any other 
assistance, and their work must not be set up nor touched by others. 
Attention should be given to the firmness and sufficiency of the work 
below more than to its neatness above the surface. 

8. The Local Committee is required to fix the time to be allowed for 
ploughing the portion of land, and they are recommended that the time 
oe at the rate oi not more than ten hours per imperial acre on light land, 
and fourteen hours on heavy or stony land. 


LONG SERVICE CERTIFICATES AND MEDALS. 

Certificates and Medals for long service are awarded by the Society to 
farm servants, male or female, having an approved service of net less than 
thirty years— ^a) with one employer on the same or different holdings ; 
(5) on the same holding with different employers. These Certificates 
and Medals will be issued as applications are received. 

Forms to be obtained from the Secretary. 


CLASS III. 

COTTAGES AND GARDENS. 

The following Premiums are offered for Competition in the^ 
Parishes after mentioned. 

The Premiums are granted for two years. 


PREMIUMS FOR BEST KEPT COTTAGES AND GARDENS. 


1. Best kept Cottage 
Second best 

2. Best kept Cottage Garden 
Second best 


£10 0 
0 10 0 
1 0 0 
0 10 0 
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RULES OF COMPETITION. 

1. Competitions may take place in the different parishes for Cottages 
and Gardens, or for either separately. 

2. The occupiers of Lodges at Gentlemen^s Approach Gates and Gar- 
deners’ Houses are excluded, as well as others whom the Committee con- 
sider, from their position, not to be entitled to compete. The inspection 
must be completed by the Ist of October. In making the inspection, the 
Conyeners may take the assistance of any competent judges. 

3. It is left to the Committee of the District to regulate the maximum 
annual rent of the Cottages, which may, with the garden, be from £5 to £7. 

4. To warrant the award of full Premiums, there must not be fewer than 
three competitors in each class. If there are loss than three competitors 
in each class, only half Premium will be awarded. 

5. A person who has gained the highest Premium cannot compete again. 

6. If the Cottage is occupied by the proprietor, the roof must be in good 
repair ; if the roof is thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior and external conyeniences must be clean 
and orderly ; the windows must be free of broken glass, clean, and afford- 
ing the means of yentilation. Dunghills, and all other nuisances, must be 
remoyed from the front and gables. In awarding the Cottage Premiums, 
preference will be given to Competitors who, in addition to the above re- 
quisites, have displayed the greatest taste in ornamenting the exterior of 
their houses, and tlie ground in front and at the gables. 

7. In estimating the claims for the Garden Premiums, the judges should 
have in view — the sufficiency and neatness of the fences and walks ; the 
cleanness of the ground ; the quality and choice of the crops ; and the 
general productiveness of the garden. 

8. Kepoi*ts, stating the number of Competitors, the names of successful 
parties, and the nature of the exertions which have been made by them, 
must be lodged with the Secretary of the Highland and Agricultural 
Society on or h^ore the let November next, 

9. When a grant of Money has expired, the District cannot apply again 
for aid for four years. 

Parishes desirous of these Premiums must lodge applications with the 
Secretary on or before the let November next, 

■ (No Money Grants offered in 1916.) 


MEDALS FOR COTTAGES AND GARDENS, OR GARDEN 
PRODUCE, POULTRY, AND BEE-KEEPING. 

1. The Society will give annually one or two Minor Silver Medals to a 
limited number of local Associations or individuals, who establish Com- 
petitions and Premiums for Cottages, Gardens, Garden Produce, or Bee- 
Keeping. The Medals will be granted for two years. 

2. The Medals may be offered in any two of the following sections, but 
under no circumstances will the two Medals be given in one of the sections : — 

(1) Best kept Cottage or best kept Cottage and Garden. (One 
Medal only.) 

(2) Best kept Garden, ^ne Medal only.) 

(3) Best Collection of Garden Produce — Flowers excluded. (One 
Medal only.) 

(4^ Best Pen of Poultry. 

(6) Honey. (One Medal only.) 
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3. The annual value of each Cottage, with the ground occupied in the 
parish by a Competitor, must not exceed £15. The occupiers of Lodges 
at Gentlemen’s Approach Gates, and Gardeners in the employment of 
others, are not entitled to compete. 

4. If Competition takes place for Garden Preduce, such produce must 
be bona fide grown in the Exhibitor’s Garden. He will not be allowed 
to make up a collection from any other Garden. The produce must con- 
sist of Vegetables, or Vegetables and Fruit (not Fruit alone). Flowers 
are excluded. 

5. The Honey must be the produce of the Exhibitor’s own Hives. 

6. To warrant the award of a Medal, there must not be fewer than 
three Competitors. 

7. Blank forms for Eeports of Competitions will be furnished to the 
Secretaries of the different Districts. These must, in all details, be com- 
pleted and lodged with the Secretary of the Highland and Agricultural 
Society as soon as possible after the Show, and in no case later than 
November^ for the approval of the Directors, against whose decisions 
there shall be no appeal. 

8. When a grant of Medals has expired, the District cannot apply again 
for aid for two years, and if no competition takes place in a District for 
two years the grant expires. 

9. Applications for these Medals must be made before let November next* 


Aberdeenshire* 

1. Crudbn Horticultural Society. — Convener y Kobert Brand, Ard- 

iffery, Hatton, E.S.O., Aberdeen ; Secretary^ John Eobb, Hatton, 
E.S.O., Aberdeen. 2 Medals. 1913. (In abeyance 1914 and 
1915 — no Show held.) 

2. Kinkllar Horticultural and Poultry Show. — Convener y W. S. 

Cantlay, Glasgoego Cottage, Kinellar ; Secfi'etaryy Neil Smith, 
Kinellar. 2 Medals. 1914, (In abeyance 1915 — no Show held.) 


Fifeshire. 

3. Newburgh Gardening Society. — Convencvy Andrew Kay, Hillside 
Cottage, Newburgh ; Secretarijy David M. Adamson, High Street, 
Newburgh. 2 Medals. 1916. 


Perthshire* 

4. Braco Horticultural Society. — Convener y John W. Stirling, J.P., 
Braco ; JSecretaryy William MTldowie, Crofthead, Braco. 2 Medals. 
1915. (In abeyance 1915— no Show held.) 


Renfrewshire, 

5. Inverkip, Wbmyss Bay, and Skblmorlib Horticultural Society. 

— Convene and Secretaryy Eobert H. Hamilton, Clydesdale Bank, 
Skelmorlie. 2 Medals. 1914. (In abeyance 1915 — no Show held.) 

6. “Sir John Stirling Maxwell” Gardens Horticultural So- 

ciety. — Convenery J. Campbell Murray, Hagg’s Castle, Pollok- 
shields ; Secretaryy John E. Bain, 7 Holmhead Crescent, Cathcart. 
2 Medals. 1916. 
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HOEING COMPETITIONS. 

Tyrie and North-East Ploughing and Hoeing Society. — Convener^ John 
Bell, Tyrie Mains, Fraserburgh ; Secretary^ Kobert Pittendrigh, 
jun,, Newseat, Fraserburgh. Silver Medal for Hoeing Competition. 
(Granted 1916.) (No Competition 1916.) 

Central Aberdeen Hoeing Society. — Convener^ James Durno, Bothie- 
briabane, Fyvie ; Secretary^ William Watt, Sunnyside, Wartle. 
Silver Medal for Hoeing Competition. (Granted 1914.) 

Cromar Hoeing Association. — Convener^ William Eeid, Craskings, Tar- 
land ; Secretary^ James M‘Connach, Gordons Ck)ttage, Tarland. 
(Granted 1916.) 



EDINBURGH SHOW. 1916 


The following Resolution was adopted by 
the Board (1st December 1915): “That 
in the present circumstances no steps 
should be tahen by the Directors towards 
holding a Show next year." 



MEMBERS ADMITTED SINCE THE LIST WAS 
PUBLISHED IN 1915. 


ARRANGED ACCORDING TO SHOW DIVISIONS. 

67 Elbotkd 2nd June 1915. 

2 FftEB Life Members. 

9 Elected 12th January 1916. 

78 


1.— GLASGOW DIVISION. 


Admitted 


ARGYLL. 


1915 Argyll, The Duke of, Inveraray Castle, 
Inveraray 

1915 Slocock, Frederick B., Achanelid, Glen- 
daruel 


AYR. 

1916 Alrd, D. J. 0., 28 Witch Road, Kilmar- 
nock 

1916 Scott, William, DalDram, Muirkirk 


LANARK. 

1915 Fenton, J. H., Bonclair, Lanark 

1916 Fleniing, James, Hawkwood, Strathaven 
1916 Kirkhope, William G., 16 North Gardner 

Street, Partickhill, Glasgow 
1916 M ‘Lachlan, Duncan, 90 Queensboroiigh 
Gardens, Uyndland, Glasgow 
1915 Neilson, George, Skeoch Farm, Bast 
Kilbride 

1915 Stuart, Alexander, Estates Office, Cart- 
land, Lanark 


2.— PERTH 

FIFE. 

1916 Berwick, Andrew, jun., Hayston, 
Leuchars 


FORFAR (WEST). 

1915 Carlyle, John A. (Edinhurgh and Bast 

of Scotland College of Agriculture), 
2 Addison Road, Arbroath 

1916 Drysdale, R. Douglas, Haughs of 

(lossans, Forfar 


DIVISION. 

PERTH. 

1915 Brown, Peter, Manager, Wester Cluny, 
Pitlochry 


3.— STIRLING DIVISION. 


PERTH. 

1915 Comrie, Peter, Dmmmle Farm, Crieff 

1916 Fairweather, Robert, Factor, Blair 

Dmmmond 

1915 Lithgow, John, The Knowe, Dunblane 


STIRLING. 

1915 Altkenhead, David H., Roughlands, 
Oarron 

1915 Forbes, Charles William, J.P., D.L., of 
Callendar, Callendar House, Falkirk 
1915 Kerr, William, Baudeath, Stirling 
1915 King, James, Old Keir, Bridge of Allan 
1915 Laing, Willlaim Cowiehall, Bannockburn 
1915 Logan, John, Fowls Mains, Stirling 
1915 Oswald, John, Northfleld, Denny 



62 


List of Members. 


4.— EDINBUEGH DIVISION, 


EDINBURGH. 

1915 Callander, A. D. (Board of Agriculture 

for Scotland), 29 St Andrew Square 

1916 Christie, Henry Randolph, Felton Mains, 

Carnamah, Perth, Western Australia 
(86 Mayfield Gardens, Edinburgh) 

1916 Currie, Hugh K. , City Farm, West Calder 
1916 Davidson, James D. , 3 Oxford Street 
1916 Dun, George P., Gilston, Horiot 
1916 Fairley, James, 83-91 Leith Street, 
Edinburgh 

1916 Francis, P. A. (Board of Agriculture for 
Scotland), 29 St Andrew Square 
1916 Graham, Robert, Crosshouse, Milton 
Bridge 

1916 Hamilton, John, Greenlaw Mains, Glen- 
corse 

1915 Hogg, W. H. (Board of Agriculture for 

Scotland), 29 St Andrew Square 

1916 Macdonald, D., Harlaw, Baleriio 

1916 Macpherson, Donald (Edinburgh and 
Bast of Scotland College of Agricul- 
ture), 13 George Square 
1916 M'William, W. N., Board of Agriculture 
for Scotland, 29 St Andrew Square 
1016 Main, Alexander (Board of Agriculture 
for Scotland), 29 St Andrew Square 
1915 Morrison, Mark 0., Wester Dalmeny, 
Dalmeny 

1915 Munro, John (Thomas Munro & Son), 21 
Grassmarket 


1915 Ramsay, J. M. (Board of A^cultnre for 

Scotland), 29 St Andrew Square 

1916 Rankin, James, West Mains, West Mains 

Road, Edinburgh 

1916 Ritchie, John F., Castle Law, Milton 
Bridge 

1916 Scott, J. D. (Board of Agriculture for 
Scotland), 29 St Andrew Square 

1915 Smith, William, Milton Bank, Milton 

Bridge 

1916 Stewart, James Gumming, 18 South St 

Andrew Street, Edinburgh 
1916 Stewart, John, Nottlingflat, Horiot 
1915 Tliomson, F. A. (Board of Agriculture 
for Scotland), 20 St Andrew Square 

1915 Usmar, F. W., 4 Elm Place, Leith 

1916 Weatherill, Charles (Board of Agritml- 

ture for Scotland), 29 St Andrew 
Square 


EAST LOTHIAN. 

1915 Russell, Peter, West WIndygoul, Tranent 


WEST LOTHIAN. 

1915 Gordon, David R., Merchant, Bathgate 

1915 Sayers, J., jun., Homo Farm, Black- 

ridge, West Lothian 

1916 Young, James W., Kinneil Estate Ofllce, 

Bo’ness 


5.— ABERDEEN DIVISION. 


ABERDEEN. 

1915 Ingram, Alexander 0., Bridgend, Audi- 

terless 

1916 Leslie, Peter, M.A., B.Sc., Lecturer on 

Forestry, Marischal College, Aber- 
deen 

1916 Mackie, Maitland, North Ythsie, Tarves 
1916 Ogston, James, Bndgend, Port Erroll 


KINCARDINE. 

1915 Cargill, Charles, Pitarrow Mains, Lau- 
rencekirk 

1915 Mackay, John, Thorny hill, Fettercairn 
1915 Walker, George, Redraoss, Nigg, Kin- 
cardineshire 

1915 Watson, John, Whins and Sauchiebum, 
Luthermuir, Laurencekirk 


6.— DUMFRIES DIVISION, 


DUMFRIES, 

1915 Henderson, John, Annandale Estates 
Office, Moifat 

KIRKCUDBRIGHT. 

1915 Gardener, John, Upper Busko, Gate- 
house 


WIGTOWN. 

1916 M'Neill, William L., of Shennanton, 
Eirkcowan 


7.— INVERNESS DIVISION. 


ELGIN. 


ROSS AND CROMARTY. 


1916 Watson, Harry, Darnaway, Forres — Free 
Life Member 


1915 Peterkin, George, Teawig, Mnnlochy 



List of Members, 


63 


8.— BOEDER 

BERWICK. 

1916 Oalder, Alexander M., LIntlaw, Chim. 
Bide 

PEEBLES. 

1916 Simpson, Henry D., Ladyurd, Dol- 
phinton 


DIVISION. 


ROXBURGH. 

1916 Oarruth, Allan (Edinburgh and East of 
Scotland College of Agriculture), Por- 
restfleld, Kelso 

1915 Dalgleish, William, Oakbank, Hawick 
1915 Elliot, Tliomas B., Attonbum, Kelso 


SELKIRK. 

1915 Dun, John (of John Dun h Co., Mer- 
chants), Galashiels 

1915 Stewart, Robert, Lewinshope, Selkirk 


ENGLAND. 


1915 Bird, Q. Bonham, Colyford, Devonshire 
1915 Qunther, Charles E., Tongs wood, Hawk- 
hurst, Kent 


1916 lleweti, A. W., Manager (Imperial Live 
Stock Insurance Co., Ltd.), 17 Pall 
Mall East, London, H.W. 

1915 Mackay, James W., Jervaulx Abbey, 
Middlcham, Yorks . — Free Life Memhcr 


FREE LIFE MEMBERS. 

Wimwrs of First-Clau Certificates in Forestry. 

1915 Mackay, James W., Jervaulx Abbey, I 1915 Watson, Harry, Darnaway, Forres 
Middloham, Yorks. | 




Sighlrtub iinli (^grrculturjil ^odetj) of ^cotlntib 


INDEX 


THE FIFTH SERIES 


OF 



(VOLUMES XXII. TO XXVIII. Inclusivk) 


FIIOM 1910 TO 1916 


IN TWO PARTS 

I. INDEX OF AUTHORS’ NAMES 
II. INDEX OF SUBJECTS AND PLACES 


EDINBUliGH; 

WILLIAM BLACKWOOD & SONS, 46 GEORGE STREET 
AND 87 PATERNOSTER ROW, LONDON 
1916 




INDEX OE AUTHORS. 


B 

Barber, William, M.A. 

Breeds of Scottish sheep — Cheviots .... 
Lambing records ...... 

Bear, William E, 

The age of spraying ...... 

Persons engaged in agriculture .... 

The pros and cons of agricultural co-operation 

Brown, Edward, F.L.S. 

The poultry industry as an economic adjunct to agriculture 
Brown, William. 

The utility poultry industry in Scotland . 

Bruce, William, B.Sc. 

Cattle rearing ...... 


Vol. 

Page 

xxvr. 

102 

XXV. 

W 

XXll. 

39 

XXVI. 

233 

XXIII. 

123 

XXV. 

227 

XXIV. 

236 

XXVIII. 

164 


C 

CROWTHBR, CU ARLES, M.A., Ph.D. 

The chemical composition of farmyard manure as a measure of its 
value ........ XXIV. 21S) 

The distribution of the manure values of foods between dung and 
urine ........ XXll. 126 

Variation in the composition of cows’ milk with advance of 
lactation ........ XXI il. 93 


Darbishire, a. D. 
Mendelism 


D 


XXV. M5 


Davis, William, M.A. 

The properties of wool .... . XXVII. 168 

Douglas, Charles, D.Sc. 

Co-operative organisation in agriculture . . . .XXII, 1 

Influence of temperature on milk yield. Ventilation of cow-byres XX 1 II. 170 
Milk records, 1910 (eighth year) ..... XXIII. 222 
Milk records, 1911 (ninth year) ..... XXIV. 297 
Milk records, 1912 (tenth year), (along with William Lennox, 

N.D.D.) XXV. 283 

Milk records, 1913 (eleventh year), (along with William Lennox, 

N.D.D.) XXVI. 246 

Douglas, Loudon M. 

Bacon curing on the farm ...... XXIV. 102 

The progress of bacon curing ..... XXIII. 112 

Swine husbandry and bacon curing , .... XXll. 107 

Drysdale, John. 

The management of a dairy farm ..... XXV. 68 
Dunstan, Principal. 

Cost of winter feeding in milk production . 


XXIII. 141 



4 


INDEX OF AUTHORS. 


£ 

Ewart, Professor J. Cossar, M.D., F.R.S. 

Domestic sheep and their wild ancestors. Part I. Sheep of the 
Moil Hon and Urial typos ...... 

Domestic sheep and their wild ancestors. Part 1 1. Wild sheep of 
the Argali type ....... 

Origin of the Clydesdale and other heavy breeds of horses 


Vol. Page 

XXV. 160 

XXVI. 74 
XXIII. 151 


P 

Findlay, William M., N.D.A., and Professor J. Hendrick, B.Sc., F.I C. 

The feeding value of pastures ..... XX Vi. 196 

Flohknck, Laura, M.A., B.Sc. 

The food of birds ....... XXIV. 180 

The food of birds. Report for 1911-12 .... XXVI. 1 

The food of birds. Report for 1913-14 .... XXVII. 1 


G 

Gibb, Dr R. Shirha. 

Improvement of rough pasture, as determined by the elfect on 
stock. Some subsequent details . . . . .XXV. 139 

Top-dressing pastures ...... XXIV. 292 

Gilchrist, Professor. 

Grass aud clover seeds at Cockle Park .... XX 1 1 1. 102 

Gordon, G. P., B.Sc. 

Bracken life-history and eradication . . XXV 1 11. 92 

Grant, Andrew S. 

Fife and its farming ....... XXIV. 249 

Winter feeding of dairy cows ..... XXV. 1 


H 

Hall, A. D., M.A., F.R.S. 

Rothamsted experiments . . . . . . XXIV. 138 

Henderson, Richard. 

An improved roof for the cow-house .... XXIV. 77 
Hendrick, Profes.sor James. 

Analyses for members during 1909 ..... XXII. 117 
Analyses for members during 1910 ..... XXIII. 216 
Analyses for members during 1911 . . . . .XXIV. 307 

Analy.s«s for members during 1912 ..... XXV. 294 
Calf-feeding exjieriments with separated milk and oils . . XXV. 259 

The composition of oats aud its variations . . . . XXII. 16 

The feeding value of pastures (along with Wm. M. Findlay, N.D.A.) XXVI. 195 
Heavy root feeding and the dungheap .... XXIII. 32 
Improvement of hill pa.sture as determined by the elfect on stock XXIII. 190 
Methods of applying lime (along with James M. Smith) . . XXVI If. 145 

The nitrogenous constituents of foods .... XXlf. 142 
A plea for the increased use of lime . . . . XXVI. 218 

The pollution of the air in commercial dairy byres . . XXV. 79 

The soy bean XXII. 26^ 

Unexhausted manurial values : a criticism with some suggestions XXVII. 256 

Howie, John. 

Milk records, 1909 (seventh year) ..... XXII. 263 


I 

Ingle, Herbert, B.Sc., P.I.C., P.C.S. 

Cattle- feeding experiments in Britain : general notes on . . XXIl. 168 

{Sheep-feeding experiments in Britain — a review of over 190 trials 
made in the years 1844-1909 ..... XXIL 178 



INDEX OF AUTHORS. 


5 


Lennox, William, and Charles Douglas, D.Sc, 

Milk records, 1912 (tenth year) .... 

Milk records, 1913 (eleventh year) .... 

Vol. 

XXV. 

. XXVI. 

Page 

283 

245 

Long, H. 0., ll.Rc. 

The farmer’s interest in ffood seed .... 
Weeds and their destruction .... 

. XXV. 
XXJII. 

97 

45 

Long, James. 

Aids to prosperous fanning ..... 

. XXI 1. 

m 

M 

M ‘Alpine, Professor A. N. 

Food of birds in relation to agriculture 

Tall oat-grass ...... 

Wild white clover ...... 

. XXVI 11. 

. XXVI. 

. XXVII. 

140 

188 

238 

Macdonald, D. M., F.E.I.S. 

A year’s work in the apiarj^ ..... 
Modern beo-keeping ...... 

. XXIV. 

. XXIII. 

86 

39 

Macdonald, James (Secretary, 1892-1912). 

King Edward Seventh ..... 

. xxiir. 

1 

MacDougall, Dr R. Stewart, Consulting Entomologist to the 
Bee diseases and bee enemies .... 

Insect pests in 1909 ...... 

Insect pests in 1911 ...... 

Insect pests in 1912 ...... 

Insect pests in 1913 ...... 

Insect pests in 1914 ...... 

Insect and arachnid pests of 1915 .... 

Some common grasses and how to know them 

Societv. 

. ‘ XXVI. 

. XXll. 

. XXIV. 

. XXV. 

. xxvr. 

. XXVIT. 

. XXVllT. 

. XXVIII. 

150 

75 

12l 

192 

170 

211 

107 

56 

M’Gowan, J. P., M.A., M.D., B.Sc. 

Inquiry into braxy. With a note on “ grass sickness” and “ 
grit ” in lambs, and “bracken sickness ” in cattle 

bead 

. XXVIT. 

54 

Mackay, William. 

The house-feeding of sheep ..... 

. XXTT. 

27 

M*Millan, Robert. 

Breeds of Scottish sheep — 

Blackface ....... 

Half-bred . • . 

. XXVII. 

. XXVI. 

142 

146 

MacNeilagr, Archibald. 

Farming methods in the west of Scotland . 

The production of early mutton , . . . 

XXIV. 

. XXV. 

276 

208 

Maxwell, Sir John Stirling, Bart. 

Development of forestry in Scotland 

. XXTII. 

132 

Moffatt, a. a. 

Seaweed as a source of potash for agriculture 

. XXVII. 

281 

P 

Prgler, H. S. Holmes. 

Goats : their use and management .... 

. XXIV. 

62 

R 

Russell, E. J., D.Sc. 

The making of the soil ..... 

. XXVIII. 


S 

Sleigh, C. W., M.A. 

The farm stable ...... 

. XXIV. 

40 

Smith, James M., and Professor Jambs Hendrick. 

Methods of applying lime ..... 

. XXVIII. 

145 



6 


INDEX OP AUTHORS, 


Smith, J. R. C. 

Breeds of Scottish sheep — 

Border Leicester ...... 

Vol. 

. XXVTI. 

Page 

159 

Smith, William G., B.Sc., Ph.D. 

The improvement of cereals— Patrick Sherreff *s work 

. XXIT. 

90 

Stanfield, Professor, Consulting Engineer to the Society. 
M‘Ain.sli-Robertsoii stack rack .... 

. XXII. 

280 

Water-power on the farm ..... 

. XXVIT. 

192 

Stevenson, William, B.Sc., N.D.A., N.D.D. 

Milk records, 1914 (twelfth year) .... 

. XXVII. 

287 

Milk records, 1915 (thirteenth year) 

. XXVIll. 

181 

Stewart, Sir Hugh Shaw, Bart. 

Improvement of moorlands — for grouse and sheep 

. XXVIll. 

158 

Stewart, J. G., M.A., B.Sc. 

Lessons from recent crop experiments 

. XXIT. 

61 

Stirling, John. 

Notes on the destruction of rats in East Ijothian . 

. XXVI. 

212 


T 

Tocher, Dr J. F., Consulting Chemist to the Society. 

Analyses for members during 1913 ..... XXVJ. 260 
Analyses for members during 1914 ..... XXVTI. 313 
Analyses for members during 1915 ..... XXVIII. 214 


W 

Watt, Andrew, M.A., F.R.S.E. 

Rainfall records for 1909 in inches ..... XX Tl. 316 
Rainfall records for 1910 in inches . . . . . XX III. 263 

Rainfall records for 1911 in inches ..... XXIV. 349 
Rainfall records for 1912 in inches , . . . XXV. 336 

Rainfall records for 1913 in inches . . . . . XXVT. 300 

Rainfall records for 1914 in inches ..... XXVII. 354 
Rainfall records for 1915 in inches ..... XXVIll. 256 
'Die weather of Scotland in 1909 ..... XXII. 305 

Tlie weather of Scotland in 1910 ..... XXI M. 252 

The weather of Scotland in 1911 . . . .XXIV. !J37 

The weather of Scotland in 1912 . . . . .XXV. 324 

The weather of Scotland in 1 913 XXVI. 2SS 

The weather of Scotland in 1914 XXVII. 341 

The weather of Scotland in 1915 ..... XXV'III. 242 

Wilson, Professor J a mks. 

The Irish experiments ...... XXIV. 1 

Wilson, John H., D.Sc., F.R.S.E. 

Experiments in crossing turnips ..... XXTIT. 18 
Further experiments in croHvSing potatoes . . .XXVIll. 83 

Wood, T. B., M.A. 

The chemistry of the in*oteiiv 


XXIII. 84 



INDEX OF SUBJECTS AND PLACES. 


A 

Vol, Page 

Aberdeen-Angus Cattle Society— 

Extra Stock ” allowed to compete for gold medal . . XXIII. 360 

No alteration in classification desired .... XXVIII. 307 

Aberdeen Show, 1908— 

Alterations in prize list . . . . . . XXII. 400 

Donation from tea pavilion to Royal Scottish Agricultural Ben- 
evolent Institution ...... XXII. 416 

Gold medal awarded for M^Ainsli-Robertson Drying Rack . XXII. il7 

Aberdeen Show, 1916 (postponed)— 

Conditions as to use of links, &c. . . . . . XXVITI. 315 

Grant of £100 from Town Council . . . . XXVJII. 314, 315 

Motion as to place in rotation .... XXVIII. 314, 329 
Reports to general meeting . June 1914, XXVIl, 489 ; Jan. 1915, XXVII. 493 
See also “Show of 1916.” 

Abortfon Inquiry, Society’s representatives on . . . XXII, 425 

Accounts of the Society, Abstract of the 1908-9, XXII. 408 ; 1909-10, XX HI. 346 ; 

1910-11, XXIV. 437 ; 191M2, XXV. 430 ; 1912-13, XXVI. 406 ; 1913-14, 
XXVII. 459; 1914-15, XXVIII. 299. 

Actinomycosis, Board of Agriculture desires information as to . XXIV. 449 

Advertising Agents, Henry Munro, Limited, appointed . . XXV. 450 

Advertising General Meetings, motions and business to bo stated, XXIII. 369; 
papers suggested, 361. 

Age of .spraying, by William E. Bear ..... XXII. 39 

Agricultural Associations, International Congress of, no delegates 

appointed ........ XXII. 419 

Agricultural Benevolent Institution, Royal Scottish, resolution as 

to good work by ....... XXIV. 465 

Agricultural colleges, representatives appointed. See Appendix to 
each volume, p. 10. 

Agricultural co-operation, pros and cons of, by William E. Bear . XXIII. 123 
II education. Power to grant diplomas. See Appendix. 

II Holdings Act, 1908— Delegates appointed to attend 

conference ...... XXVIl I. 313 

II labour, supply of, communication from Board of Agri- 
culture XXVIL 482 

II research in Scotland, conference suggested . . XXIII. 363 

II It Royal Society of Edinburgh re , XXIV. 448 

II II Society’s members on Advisory 

Committee . . . XXIV. 446 

II Statistics, extracted from the Government returns— 

XXII. 317; XXIII. 264; XXIV. 350; XXV. 337; XXVI. 301; 
XXVIl. 366; XXVIII. ?67. 



8 


INDEX OF SUBJECTS AND PLACES. 


Vol. Page 

AORicuLTunB, co-operativo organisation in, by Cliarles Douglas, D.Sc. XXII. 1 
II examination in. See “National Diploma.” 
n food of birds in relation to, by Professor A, N. 

M^Alpine XXVTTI. 140 

II persons engaged in, by William E. Bear . . XXVI. 233 

II the poultry industry as an economic adjunct to, by 

Edward Brown, F.L.S. . . ’ . . XXV. 227 

ti seaweed as a source of potash for, by A. A. Moffatt . XXVII. 281 

Aids to prosperous farming, by James Long .... XXII. 161 

Air, pollution of the, in commercial dairy byres, by Professor 

Hendrick XXV. 79 

Analtses for members during 1909, Vjy J.-imes Hendrick, B.Sc., P.I.C. XXII. 117 ; 
(1910) XXIII. 216; (1911) XXIV. 307; (1912) XXV. 294. 

(1913) by Dr J. F. Tocher, XXVI. 260; (1914) XXVII. 313; (1916) 
XXVIIT. 214. 

Apiary, a year’s work in the, by D. M. Macdonald . . . XXTV. 86 

Arable Land, acreage in each county of Scotland (1909) XXIT. 317 ; (1910) XXTIT. 

264; (1911) XXIV. 3.50; (1912) XXV. 337; (1913) XXVI. 301; (1914) 
XXVII. 3.55 ; (1916) XXVIII. 258. 

Arboricultural Society, Royal Scottish, as to missing articles at 

Inverness Show ....... XXIV. 466 


Ardsry Case, grant towards expenses of ... . XXIV. 448 

Argali type, wild sheep of the, by Profes.sor J. Cossar Ewart . XXVI. 74 
Argyll, The Duke op, resolution on his death . . , XXVII. 471 

Argyll Naval Fund— 

Abstract of the accounts 1909, XXII. 412 ; 1910, XXIII. 350 ; 1911, XXIV. 
442; 1912, XXV. 434; 1913, XXVI. 410; 1914, XXVII. 464; 1915, 
XXVIII. 302. 


Report to general meeting 1910, XXII. 438 ; 1911, XXIII. 368 ; 1912, XXIV. 
466; 1913, XXV. 460; 1914, XXVI. 437; 1915, XXVII. 492; 1916, 
XXVIir. 331. 


Sixth beneficiary to be appointed . 
Thomas Ian Scott Bell appointed on 


. XXVIIT. 331 
. XXVIII. 322 


Henry R. Gordon Gumming appointed on 

M. C. Despard appointed on 

Ean C. Colville Greenlees appointed on 


. XXTIT. 386 
. XXII. 438 
. XXVTTI. 825 


Rowland E. S. Hugonin appointed on 
Tan K. D. Hutchison appointed on . 
Edmund M. C. Parker appointed on 


XXVIIT. 322 
XXVII. 482 
XXVI. 427 


Special grant of £20 to Keith M. G. Campbell 


. XXVTI. 482 


Articles affecting agriculture, quantity and value of, imported into 

United Kingdom (1909) XXIT. 324 ; (1910) XXllI. 270 ; (1911) XXIV. 
356 ; (1912) XXV. 344 ; (1913) XXVI. 308 ; (1914) XXVII. 362 ; (1915) 
XXVIII. 264. 


Associate, Honorary, Hon. James Wilson elected an . . XXVI. 433 


B 

Bacon-Curing on the Farm, by Loudon M. Douglas . . . XXIV. 102 

11 progress of, by Loudon M. Douglas . . . XXIII. 112 

II swine husbandry and, by Loudon M. Douglas . . XXII. 107 

Ballindalloch Challenge Cup, Sir John Maepherson Grant, Bart., 

presents ........ XXVI. 428 

Ballinqall, John, Dunbog, resolution on his death . . . XXV. 445 

Barley 

(Or here) Acreage in each county of Scotland (1909) XXII. 817 ; (1910) XXIII. 
264; (1911) XXIV. 350; (1912) XXV. 337; (1918) XXVI. 801; (1914) 
XXVII. 356; (1916) XXVIII. 257. 



INDEX OF SUBJECTS AND PLACES. 


9 


Vol. Page 

B ARLRT— continued. 

Price of home-grown in the Edinburgh Market (1909) XXFI. 331 ; (1910) 

XXIII. 278; (1911) XXIV. 384; (1912) XXV. 351 ; (1913) XXVI. 315 ; 
(1914) XXVII. 309 ; (1915) XXVIII. 271. 

Total produce, acreage, and average yield per acre in each county (1908) XXII. 
318; (1909) XXIIl. 20.5; (i910) XXIV. 351 ; (1911) XXV. 338; (1912) 
XXVI. 302; (1913) XXVII. 356; (1914) XXVIII. 258. 

Bean, the Soy, by James Hendrick, B.Sc., F.I.C. . . . XXII. 2.58 

Brans— 

Acreage in each county of Scotland (1909) XXIT. 317 ; (1910) XXIII. 264 ; 
(1911) XXIV. 350 ; (1912) XXV. 337 ; (1913) XXVI. 301 ; (1914) XXVII. 
355; (191.5) XXV1IJ,257. 

Price of home-grown, in t)ie Edinburgh Market (1909) XXII. .335 ; (1910) XXIII. 
282; (1911) XXIV. 368; (1912) XXV. 355; (191.3) XXVI. 319; (1914) 
XXVII. 373 ; (1915) XXVIII. 27.5. 

Total produce, acreage, and average yield }>cr aero (1908) XXII. 319 ; (1909) 
XXIII. 282; (1910) XXIV. 352; (1911) XXV. 339; (1912) XXVI. 303; 
(1913) XXVII. 357 ; (1914) XXVIII. 259. 

Bee Diseases and Bee Enemies, by Dr R. Stewart MacDougall . XXVI. 150 
Bke-Kebpers’ Association, South of Scotland, space in showyard XXIII. 355 

Bee-Kkepino, modem, by D. M. Macdonald, F.E.I.S. . XXIII. 39 

Bees, a year’s work in the apiary, by D. M. Macdonald . . XXIV. 86 

Belgian Repatriation, Scottish Agricultural Committee for, report to 

general meeting by chairman ..... XXVIIT. 335 
Bell, Thomas Ian S., appointed on Argyll Naval Fund . . XXVIll. 322 

Bertram, Andrew, Townhead, motion by, as to nomination of 

director XXIII. 365 

Birds, the food of, by Laura Florence, M. A., B.Sc. . . . XXIV. 180 

II II (Report, 1911-12) by Miss Laura Florence , . XXVI. 1 

II I, (Report, 1913-14) by Miss Laura Florence. . XXVIl. 1 

II food of, in relation to agriculture, by Professor A. N. M^Alpine XXVI JJ. 140 

Birnie, Provost, Invornes.s, nominated an extraordinary director in 

place of Mr P. B. Macintyre . . . ‘ . . XXIII. 361 

Blackface Sheep- 

Artificial colouring of, prohibited ..... XXIV. 457 
Petition as to artificial colouring of . . . . . XXIV. 454 

Resolution as to colouring of ..... XXIV. 465 
By R. Macmillan XXVIl. 142 

Blackface Wool— 

Embargo on export of ..... . XXVIl. 478 

Motion by Mr R. Macmillan ns to embargo on . . . XXVIl. 483 

Motion by Mr R. Macmillan ..... XX^’^1J. 487 

Letter from Board of A gricnltnre for Scotland as to embargo on . XXVIl. 480 
Letter from Board of Agriculture as to exportation to neutral 
countries ....... XXVTIT. 308, 313 

Black Isle Farmers’ Society, donation to Inverness Show, 1911 . XXIV. 448 


Board of Apiculture and Fisheries — 

Desires information as to actinomycosis .... XXIV. 449 
Grant of £60 for manure and mutton experiments . . XXIT. 418 

Grant in aid of manure and mutton experiments . , . XXIV. 447 

Grant of £100 for experiments on temperature of byres and milk 

yield XXIT. 418, 427 

Special prizes for stock at shows .... XXIV. 449, 452 

Registration of stallions and district grants . . . XXIV. 461 


Board of Agriculture for Scotland — 

Application for space at show ..... XXV. 438 
Conference with Development Commissioners , . . XXV. 465 

Delegates appointed rc compensation for improvements . .XXVIII, 818 
Exportation of Blackface wool to neutral countries . XXVIII. 808, 318 

Special prizes for Highland ponies XXV. 441 ; XXVI. 427 ; XXVIl. 484 

Special prizes for milk yield classes XXV. 449 ; XXVIl. 484 

Supply of artificial manures . .... XXVIll. 321, 828 

Conveyance of stock to South Africa .... XXVI. 424 



10 


INDEX OF SUBJECTS AND PLACES. 


Vol. Page 

Board Meeting — 

Change of date of May meeting, 1912 .... XXV. 439 

Special meetings as to purchase of war stock . . XXVIII. 316, 317 

Border Leicester Sheep, by J. R. C. Smith .... XXVIT. 169 
Botany collection in Royal Scottish Museum, letter as to . . XXVI. 430 

Botanical Department- 

Report to General Meeting June 1909, XXIT. 436 ; June 1910, XXIII. 366 ; 
June 1911, XXIV. 463 ; June 1912, XXV. 458 ; June 1913, XXVI. 435 ; 
June 1914, XXVIT. 490 ; June 1915, XXVI II, 830. 

Scale of charges and instructions for selecting and sending samples 
will bo found in the Appendix to each volume. 

Bracken : life-history and eradication, by G. P. Gordon, B.Sc. . XXVIII. 92 
“Bracken Sickness” in Cattle, by Dr J. S. M‘Gowan . . XXVII. 54 

Braxy, inquiry into, by Dr J. S. M‘Gowan .... XXVII. 64 
Breeds of Scottish Sheep — 

Blackface, by Robert Macmillan ..... XXVII. 142 
Half-bred, by Robert Macmillan ..... XXVI. 146 
Cheviot, by William Barber, M. A. ..... XXVI. 102 
Border Leicester, by J. R. C. Smith .... XXVII. 159 

Britain, cattle-feeding experiments in, hj-^ Herbert Ingle, B.Sc. . XXTI. 168 
II sheep-feeding experiments in, by Herbert Ingle, B.Sc. . XXII. 178 

British Dairymaid’s Association, application to hold butter-making 

competitions in .show not granted .... XXII. 418 

Brown, Andrew (caretaker) — 

Absence on military duty ...... XXVIT. 479 

Salary increased ....... XXVI. 428 

Buccleuch and Queensberry, The Duke of — 

Congratulations on golden wedding of .... XXII. 428 
Donation of jCI 00 towards Hawick Show .... XXV. 4.54 
Resolution on his death ...... XXVII. 480 

Bullougu, Sir Georok, donation to Inverness Show, 1911 . . XXIV. 447 

Butter, quantity and value of, imported into United Kingdom (liK)9) XXI L 327 ; 

(1910) XXTU. 274; (1911) XXIV. 360; (1912) XXV. 347; (1913) XXVI. 
311 ; (1914) XXVII. 362; (191.5) XXVfU. 267. 

Bye-law.s— 

Altered as to election of ordinary directors . . . XXIV. 457 

Amended to include additional class of candidates on lower rate 

of suhscription XXVTll. 316, 321, 323, 331 

New bye-law as to election of extraordinary directors . XXVHII. 316, 331 
“Show division ” to ho sul)stitntcd for “.show district” XXVTll. 316, 329, 331 
Byres, Cow-, ventilation of : influence of temperature on milk yield, 

by Charles Douglas, D.Sc. . ... XXIII. 170 

II pollution of the air in commercial dairy, by Professor 

Hendrick XXV. 79 

•I temperature of. See “Temperature” .... XXII. 416 

C 

Cabbage, acreage in each county of Scotland (1909) XXIT. 317 ; (1910) XXIII. 264 ; 

(1911) XXIV. 3.50; (1912) XXV. 337; (1913) XXVI. 301; (1914) 
XXVII. 355 ; (1915) XXVllI. 257. 

Calf-Feeding Experiments with separated milk and oils, by Pro- 
fessor Hendrick ....... XXV. 259 

Cameron, C. M.— 

Motion as to registered stallions and society’s grants . . XXIV. 469 

Resolution as to good work by Royal Scottish Agricultural Ben- 
evolent Institution ...... XXIV. 466 

Resolution on his death ...... XXVII. 469 

Campbell, D. P. C. , promoted from Argyll Naval Fund . . XXII. 438 

Campbell, Keith M. G,, special grant of £5^ from Argyll Naval Fund XXVII, 482 



INDEX OF SUBJECTS AND PLACES. 


11 


Vol. Page 

Caretaker. Mr Brown’s salary increased .... XXVI. 428 
Carnegie, Andrew, Skibo Castle, donation to Inverness Show, 1911 XXIV. 451 
Carruthers, Major P. J., elected a vice-president . . . XXVII. 481 

Cause of Cowrie and Dundee District Farmers* Club, resolution as to 

union— no action taken ...... XXVI IT. 325 

Cattle— 

“Bracken sickness” in, by Dr J. P. M‘Gowan . . , XXVII. 54 

Number of, in each county of Scotland (1909) XXII. 322 ; (1910) XX Ilf. 2G9 ; 
(1911) XXIV. 35.5; (1912) XXV. 342; (1913) XXVI. 306; (1914) XXVII. 
360; (1915) XXVI II. 262. 

Number of, imported into Great Britain from Ireland (1909) XXII. 329 ; 

(1910) XXIII. 276 ; (1911) XXIV. 362 ; (1912) XXV. 349 ; (1913) XXVI. 
m ; (1914) XXVII. 367 ; (191.5) XXVIII. 269. 

Number and value of, imported into the United Kingdom (1900) XXII. 329 ; 
(1910) XXIII. 279 ; (1911) XXIV. 356 : (1912) XXV. 349 ; (1913) XXVI. 
313 ; (1914) XXVII. 362 ; (191.5) XXVTII. 264. 

Prices of, returned under Markets and Fairs Act (1908) XXII. 328 ; 

(1909) XXIII. 275 ; (1910) XXIV. 361 ; (1911) XXV. 348 ; (1912) XXVI. 
312 ; (1913) XXVIl. 366 ; (1914) XXVIII. 268. 

Ringworm in, regulation as to . . . . .XXII. 430 

CATTiiE-BREKniNG in Scotland, conference as to . . . XXV. 455 

Cattle-Feeding Experiments in Britain, general notes on, by Hcr>)ert 

Ingle, B.Sc., F.I.O XXII. 168 

Cattle-Rearing, by William Bruce, B.Sc. . . . . XXVJII. ]:’4 

Cavers, A. S.— 

Aj)pointed second clerk . . . . . .XXIII. 361 

Salary increased ....... XXVI. 430 

Absence on military duty ...... XXVIl. 479 

Cecil, Lord Arthur, resolution on his death .... XXVI. 422 

Cereal and other crops of Scotland, and the weather of Scotland 

(1909) XXII. 283 ; (1910) XXIII. 233 ; (1911) XXIV. 315 ; (1012) XXV. 
302 ; (1913) XXVI. 266 ; (1914) XXVIl. 310 ; (1915) XXVIII. 220. 
Cereals, improvement of, Patrick SherrelPs work, by William G. 

Smith, B.Sc., Ph.D XXII. 90 

Chairmen of the Board — 

Dr Charles Douglas elected XXVI. 422; re-elected, XXVIl. 476; XWITI. 318 
Sir Archibald Buchan- Hepburn, Bart., electe<l XXIV. 453 ; re elected, 

XXV. 445. 

Mr C. H. Scott-Plunimer elected . . XXI. 426 ; re-elected, XXI I. 358 

Chairmen of Committees. See Appendix to each volume. 

Ghamhers, alterations in caretaker’s house .... XXVI. 428 
11 for meeting of Scottish Meteorological Society . . XXII. 418 

Chaplatn, death of the V’^ery Rev. Archibald Scott, D. I). . XXII. 419 

II Rev. Dr Williamson appointed XXII. 428 ; accepts olfice as, 

XXII. 431. 

Cheese, quantity and value of, imported into United Kingdom (1909) XXII. 327 ; 

(1910) XXIII. 274 ; (1911) XXIV. 360 ; (1912) XXV. 347 ; (19131 XXVI. 
308; (1914) XXVIl. 362; (1915) XXVIII. 267. 

Chemical composition of farmyard manure as a measure of its value, 

by Dr Charles Crowther ...... XXIV. 219 

Chemical Department- 

The conditions and regulations governing the Chemical Depart- 
ment will be found in the Appendix attached to each volume. 

See “ Science Department.” 

Chemist— 

Applications received ...... XXV. 460 

Appointment of Mr J. F. Tocher, B.Sc., F.LC. . . XXV. 4.52, 462 

Resignation of Professor Hendrick ..... XXV. 447 

Mr James Hendrick’s appointment to Chair of Agriculture . XXV. 443 
Professor Hendrick’s final report . . . . . XXV. 462 

Chemistry of the Proteins, by T. B. Wood, M. A. . . XXIII. 84 



12 


INDEX OF SUBJECTS AND PLACES. 


Vol. Page 

CoBViOT Sheep, by William Barber, M. A XXVI. 102 

M prices of. See ** Sheep.” 

Cupping and colouring of sheep, regulations to apply in 1910 . XXIT. 419 

Clover, acreage in each county of Scotland (1909) XXIT. 317 ; (1910) XXTII. 264 ; 

(1911) XXIV. 350 ; (1912) XXV. 837 ; (1913) XXVI. 301 ; (1914) XXVII. 
356 ; (1915) XXVIII. 257. 

Clover, sainfoin, and grasses— total produce, acreage and average 

yield yer acre (1908) XXIT. 321 ; (1909) XXIII. 268 ; (1910) XXIV. 
354 ; (1911) XXV. ^1 ; (1912) XXVI. 305; (1913) XXVII. 359; (1914) 
XXVIII. 261. 

II seeds, grass and, at Cockle Park, by Professor Gilchrist . XXIII. 102 
II wild white, by Professor M* Alpine .... XXVII. 238 

Clydesdale and other heavy breeds of horses, origin of, by Professor 

J. Cossar Ewart ....... XXIII. 161 

Cockle Park, grass and clover seeds at, by Professor Gilchrist . XXIII. 102 
Colouring of Sheep- 

Committee to consider question ..... XXII. 424 
Artificial, of Blackface sheep ..... XXIV. 464 
Artificial colouring prohibited ..... XX I V. 457 
Resolution as to, rescinded . . . . . . XXII. 430 

Colleges of Agriculture. Society’s representatives. See Appendix 
to each volume. 

Committees, Standing. See Appendix to each volume. 

Common gras.ses, .some, and how to know them, by Dr R. S. MacDougall XXVIII. 66 

Composition, the chemical, of farmyard manure as a measure of its 

value, by Dr Charles Crowther . . XXIV. 219 

II of oats and its variations, by James Hendrick, B.Sc., 

F.T.C XXII. 16 

Co-operative organisation in agriculture, by Charles Douglas, D.Sc. XXII. 1 

Corn, quantity and value of, imported into United Kingdom (1909) XXII. 324 ; 

(1910) XXIII. 270 ; (1911) XXIV. 356 ; (1912) XXV. 343 ; (1913) XXVI. 
307 ; (1914) XXVII. 861 ; (1916) XXVIII. 263. 

Corn crops, acreage in each county of Scotland (1909) XXII. 317 ; (1910) XXIII. 

264; (1911) XXIV. 350; (1912) XXV. 337; (1913) XXVI. 301; (1914) 
XXVII. 356 ; (1915) XXVIII. 257. 

Cost of winter feeding in milk production, by Principal Dunstan , XXIII. 141 
Cottages and Gardens — 

Premiums awarded (1909) XXII. 405 ; (1910) XXIII. 343 ; (1911) XXIV. 434 ; 
(1912) XXV. 426 ; (1913) XXVL 402 ; (1914) XXVII. 454 ; (1916) 
XXVIII. 297. 

Premiums offered (Appendix) (1910) XXII. 63 ; (1911) XXITT. 53 ; (1912) 

XXIV. 63 ; (1913) XXV. 64 ; (1914) XXVI. 64 ; (1916) XXVII. 66 ; 
(1916) XXVIll. 66. 

CowiE, Edward M.— 

Honoraria to XXIT. 427 ; XXIII. 861 

Illness of XXIV. 468 

Promoted senior clerk ...... XXIII. 357 

Salary as chief clerk XXV. 44'8 ; XXVI. 430 

Withdraws from leet for secretaryship .... XXV. 441 

Cow-Byres, ventilation of ; influence of temperature on milk yield, by 

Charles Douglas, D.Sc. ...... XXIII. 170 

Cowhouse, an improved roof for the, by Richard Henderson . . XXIV, 77 

Cows, hefting of, letter from S.S.P.C. A. as to .... XXVI. 415 
II winter feeding of dairy, by Andrew S. Grant . . . XXV. 1 

Cows’ Milk, variation in the composition of, with advance of lactation, 

by Dr Charles Crowther ...... XXIII. 98 

Cows and heifers, number of, in each county of Scotland (1909) XXII. 822 ; 

(1910) XXIH. 269; (1911) XXIV. 356; (1912) XXV. 842; (1918) XXVL 
806 ; (1914) XXVII. 860 ; (1916) XXVIII. 262, 



INDBX OF SUBJECTS AND PLACES. 


13 


Vol. Page 

CBA.N, John, Kirktou, resolution on his death . . . . XX I If. 353 

Cftor Experiments, lessons from recent, by J, G. Stewart, M. A., H.Sc. XXII. 61 
CttOPS— 

Cereal and other, of Scotland, reports from counties in Scotland (1909) XXII. 
283; (1910) XXin. 233 ; (1911) XXI V. 315; (1912) XXV. 302 ; (1913) 
XXVI. 266; (1914) XXVII. 319; (1915) XXVIII. 220. 

Total acreage in each county of Scotland (1909) XXII. 317 ; (1910) XXIII. 
264; (1911) XXIV. 350; (1912) XXV. 337 ; (1913) XXVI. 301 ; (1914) 
XXVll. 355 ; (1915) XXVIII. 257. 


Cross, Albxandeu, of Knockdon— 

Appointed Chairman of Education Committee 
Appointed on Lawcs* Commemoration Fund Committee . 
Appointed representative on Gla.sgow Veterinary College . 
Nominated Honorary Secretary . . . . 

Vote of thanks for services as Chairman of Directors 


XXV. 439 
XXVI. 427 
XXII. 416 
XXVI. 419 
XXII. 426 


Cross-bred Cattle- 

Committee on ....... XXVII. 

Note in regard to, at district competitions . . . . XXVll I. 

Crossing potatoes, further ex j)Griments in, by John H. Wilson, D.Sc. XXVI II. 
Crossing turnips, experiments in, by John 11. Wilson, D.Sc. . . XXIII, 

CUMMING, Hknry U. Gordon, appointed on Argyll Naval Fund . XXIII. 
Cui’AR Snow, 1912— 

Accounts of . . . . . . . . XXV. 

Allocation of Fife and Kinross Cup . .... XXIV. 

Alterations ill pri/.c-list ...... XXVI. 

Application by S.S.P.C. A. to collect subscriptions refused . XXV. 

Arrangements confirmed . . . . . .XXIV. 

Attendants’ tickets— perforated ticket adopted . . . XXV. 

Attending members appointed . . . .XXV. 

Ayrshire cattle classes . . . . . . X.XIV. 

Caterers appointed . . . . . . .XXIV. 

Date of show XXIV. 454, 

Departure of stock from ...... XXV. 

Directors appointed attending members .... XXV. 

Directors, Ac., elected honorary members of Uoyal and Ancient 
Golf Club of St Andrews ...... XXV. 

Directors give patronage to local Amateur Oj)era Co. . . XXV. 

Fife and Kinross Perpetual Challenge Cup offered . . . XXIV. 

Forage Supply Co. appointed contractors .... XXIV. 

General meeting in snowyard ..... XXV. 

Grant for Forestry Exhibition ..... XX 1 V. 

Highland ponies, grant of £40 for, from Scot. Boaid of Agriculture XXV. 
Highland pony entire colts, class for . . . .XXV. 

Horse-shoeing competitions . . . . . .XXIV. 

Howie, Mr John, to superintend milk yield competition . XXIV. 

Judges at ....... . XXV. 

Judges, regulations for appointment of .... XXIV. 

Motor garage ........ XXV. 

Outbreak of foot-and-mouth disease in England . . XXV. 

Payment for horse-shoeing shed ..... XXV. 


Premiums offered 


XXIV. (Appendix) 55 ; awarded, XXV, 


Presentation of Fife and Kinross Gold Cup .... XXV. 
Probable surplus on . . . . . . . XXV. 

Reid, Mr Robert, appointed veterinary inspector . . . XXIV. 

Report on XXV. 

Report to general meeting June 1911, XXIV 463 ; Jan. 1912, XXIV, 
June 1912, XXV. 456 ; Jaii. 1913, XXV. 460. 

Report of Shows Committee adopted .... XXIV. 

Return of entry-fees on account of outbreak of foot-and-mouth 
disease ........ XXV. 

Royal Caledonian Hunt, piizes by . . . . XXIV. 

Scottish exhibits of cattle, sheep, and pigs at Doncaster Show pro- 
hibited from being shown at , . , . . XXV. 

Space for Boanl of Agriculture for Scotland stand . . . XXV. 

Space for horticultural exhibit ..... XXIV. 

Special prizes for milk yield classes ..... XXIV. 



14 


INDEX OF SUBJECTS AND PLACES, 


CuPAB Show, —continued. 

Stewards appointed ...... 

Votes of thanks ...... 

Vote of thanks to Mr W. Oldfield and Stanley Roy & Co. 
See also “Show of 1912.” 

CuRiNQ, Bacon-, on the Farm, by Loudon M. Douglas . 
CuTHBERT, Major T. W. , as to colouring of Blackface sheep . 


Vol. Page 

XXIV. 458 
XXV. 468 

XXV. 446 

XXIV. 102 
XXIV. 466 


D 


Dairy Byres, pollution of the air in commercial, by Professor 

Hendrick XXV. 79 

Dairy Cows, winter feeding of, by Andrew S. Grant . . . XXV. 1 

Dairy Department— 

Butter. See “Butter.” 

Diploma examinations. See “ National.” 

Milk records. See “ Milk.” 

Temperature of byres and milk yield. See “Temperature.” 

Dairy Farm, management of a, by John Dry sdale . . XXV. 68 

Dalqleish, Sir William OaiLVY, Bart., resolution on his death . XXVI. 428 


Dalkeith, Earl of — 

To be asked to fill vacancy as President 
Accepts presidency .... 
Offers champion medals at Hawick Show . 
Davidson, John D., elected a free life member 
Death of— 

King Edward Seventh 

The Duke of Argyll, K.G., K.T. . 

Mr John Ballingall, Duubog 
The Duke of Buccleuch, K.G., K.T. 

Mr 0. M. Cameron, Balnakyle 

Lord Ai’thur Cecil .... 

Mr John Crau, Kirkton 

Sir William Ogilvy Dalgleisli, Bart. 

Sir Robert Duudas of Arnistou, Bart. 

Mr W. S. Ferguson, Pictstonhill 
Mr William Ford, Feutonbarns 
Very Rev. John Gillespie, LL.D. . 

Mr Alexander M. Gordon of Newton 
Mr James Greenshields, Westtown . 
Captain Clayhills Henderson, R.N. . 

Mr James Hope, East Barns 
Mr Andrew Hutchison, Beechwood . 
Colonel Jnnes of Loarney 
Mr Laurence Johij.ston of Sands 
Mr Jame.s Macdonald (Secretary) 

Sir John Maephensou Grant, Bart. . 
Provost Muir Mackean, Paisley 
Mr John Marr, UppejTiiill . 

Jjieut.-Col. Duncan Menzies, Rogart 
Mr Jonathan Middleton, Glastullich 
The Pkirl of Minto, K.G. 

Mr W. S. Park, Hatton 

Dr William Saunders 

Very Rev. Archibald Scott, D.D. . 

Jolin Speir, Kt. St 0., Newton Farm 
The Earl of Stair .... 
Mr James Stenhouse, Turnhouse 
Lord Ninian Crichton Stuart, M.P. . 

Mr William Taylor, Park Mains 
Mr George J. Walker, Portlethen . 

The Earl of Wemyss .and March 
Colonel R. Williamson of Lawers 
Mr John Wilson, Chapelhill 
Mr James Wylie, Leitii 


. XXVI 1. 

470 

. XXVll. 

471 

. XXVII. 

471 

. XXIV. 

462 

XXIII. 366-364 

. XXVII. 

471 

. XXIV. 

445 

. XXVII. 

480 

. XXVII. 

469 

. XXVI. 

422 

. XXIII. 

353 

. XXVI. 

428 

. XXII. 

428 

. XXVII. 

483 

. XXII. 

417 

. XXV. 

437 

. XX VI. 

416 

. XXVI. 

421 

. XX n. 

426 

. XXVII. 

469 

XXIl. 

417 

XXV. 

448 

. XXVL 

416 

. XXVL 

425 

. XXVII. 

480 

. XXVL 

421 

. XXVII. 

483 

. XXVL 

422 

. XXIII. 

358 

XXVII. 467-490 

. XXIL 

425 

. XXVII. 

480 

. XXIL 

419 

. XXIL 

431 

. XXVII. 

483 

. XXIV. 

468 

. XXVllI. 

318 

. XXV. 

441 

. XXVII. 

467 

XXVII. 476-490 

. XXVL 

428 

. XXVII. 

476 

. XXVIII. 

318 



INDEX OF SUBJECTS AND PLACES. 15 

Vol. Page 

Deficient samples, chemists’ reports on. See “Science Department.” 

Dbspard, M. C., appointed on Argyll Naval Fund , . . XXII. 438 

Destruction of rats in East Lothian, by John Stirling . . XXVI. 212 

Development of forestry in Scotland, by Sir John Stirling Maxwell, 

Bart XXIII. 132 

Development Fund — 

Resolution by Directors in favour of one Commissioner to be 
resident in Scotland ...... XXll. 427 

Chairman and Secretary to sign petition . . . . XXII. 427 

Committee to consider action ..... XXII. 424 

Committee to consider and report as to grant for improvement of 

live stock XXIII. 363 

Special committee to consider ..... XXIV. 445 

Statement sent to Commission ..... XXIV. 447 

DicaBRS and lifters, potato, report on trial (1909) XXII. 350 ; (1911) XXIV. 383 
Diploma holders as free life members. See end of official list of members. 

Dipping, Sheep, committee to consider orders .... XXII. 432 

Directors and oflice-bearers of the Society — 

Election of (1909) XXII. 434 ; (1910) XXlll. 364 ; (1911) XXIV. 462 ; (1912) 
XXV. 456; (1913) XXVI. 413; (1914) XXVII. 488; (1915) XXVIll. 
326. 

List of. See Appendix to each volume, p. 5. 

Nomination by show districts, dates of meetings. See Appendix 
to each volume. 

Date of Perth and Cupar meetings .... XXVII. 484, 485 

Emergency meeting of (July 1912) ..... XXV. 443 

Major Carruthers nominated a vice-president in room ol the Earl 
ofWemyss ........ XXVII. 481 

liord Dunglass nominated ...... XXV ]. 418 

Mr William Elliot nominated in room of Colonel Mui* dcceaseil XXV. 445 
Mr D. P. Henderson nominated in room of the late Sir John 
Maepherson Grant, Bart. ...... XXVII. 483 

Mr Harry Hope, M.P., nominated in room of the late Mr James 

Wylie XXVIll. 320, 331 

Major Ilouldsworth to retain his seat on Board during period of 
the war . . . . . . . .XXVIll. 319 

Mr Irvine to retain his scat on the Board during period of war . XXVII. 476 
Mr 11. M. S. Mackay proi>osed for vacancy . . . XXIV. 462 

Mr J. T. M‘Laren nominated in room of the late Mr J. Stenhoii^o XXI 461 
Mr Hugh Martin nominated in room of the late Mr W. S. 

Ferguson XXVIll. 314, 326 

Mr A. B. Nicolson nominated in room of Colonel M‘lnroy, C.B. , XXV. 442 
Mr John C. Robertson nominated a director in room of’ the late 
MrO. M. Cameron. ...... XXVJI. 481 

Representatives on other bodies. See Appendix to eacli volume. 

Special coiuniittee to consider appointment of . . . XXIV. 448 

Report of committee ....... XXIV. 450 

Com mittoe to consider resolution passed at Hawick Show . XXVll. 478 

Directors, Election of— 

Colonel M‘Jnroy’s amendments ..... XXIV. 465 

Motions by Colonel M'lnroy ..... XXVII. 491 

Colonel M‘Inroy refers to his amendment .... XXIV. 467 

Regulations approved ...... XXIV. 467 

Regulations approved at Tnveniess Showyard Meeting . . XXIV. 465 

Regulations for June 1912 ...... XXV. 457 

Report by Committee on resolutions proposed at Hawick Show . XXVIll. 311 
Motions notified to Board of Directors . . . .XXVIll. 316 

Report by Directors submitted and approved (June 1915) . XXVIll. 329 

Resolutions altered and adopted ..... XXIV. 451 

Resolution as to regulation for election of .... ^XIV. 455 

Resolution approved . . . . . . . XXIV. 460 

Resolutions approved at general meeting . . XXIV. 451, 463, 467 

Distribution of the manure values of foods between dung and urine, 
by Charles Crowther, M.A., Ph.D. .... 


XXII. 125 



16 


INDEX OF SUBJECTS AND PLACES. 


Vul. Page 

DiSKASL't;, Boo, by Dr R. Stewart MacDougall .... XXVI. 160 

DiSTUiCT Shows — 

Applications for grants to bo printed and circulated to Coininittee XXIV. 467 

Application for long service medal by Gariocli Farmer Club . XXII. 416 

Grant of three medals to Dumfries Dairy l^oduce Sliow . . XXllI. 356 

Medals to Glasgow and West of Scotland Horticultural Society . XXIV. 461 

Note in Premium Book as to cross-bred cattle . . . XXV Jlf. 309 

Special grant to Northern Counties Joint Show . . . XXVI. 417 

Premiums awarded (1909) XXII. 405 ; (1910) XXIIl. 343 ; (1911) XXIV. 434 ; 
(1912) XXV. 426; (1913) XXVI. 402; (1914) XXVH. 454; (1915) 
XXVIII. 297. 

Premiums offered ‘ (Appendix) (1910) XXII. 43 ; (1911) XXIIT. 43 ; (1912) 
XXIV. 42; (1913) XXV. 44; (1914) XXVI. 44; (1916) XXVII. 46; 
(1916) XXVIII. 322. 

Report to general meeting (1910) XXII. 438 ; (1911) XXIII. 369 ; (1912) 

XXIV. 468; (1913) XXV. 461; (1914) XXVI. 427, 438 ; (1915) XXVH. 
482, 493; (1916) XXVIII. 334. 

Stallion (Grants — 

Committee as to veterinary examination of stallions . . XXIIT. 362 

Grants in future for registered stallions . . . .XXIV. 447 

Motions as to registered stallions . .... XXIV. 459 

Registration of stallions ...... XXIV. 451 

Registered stallions and grants . . . . .XXIV. 461 

Registration of stallions not enforced for year 1911 . . XXIV. 457 

Stallion grants not paid ...... XXVI. 417 

Dobbik, John M‘Hotohen, to give evidence before Departmental 

Committee on swine fever ...... XXIII. 355 


Domestic sheep and their wild ancestors, by Professor J. Cossar 


XXV. 160; XXVI. 74 


Douglas, Charles, D.Sc., of Auchlochan— 

Appointed Convener of Publications Committee 


Elected chairman of the board XXVI, 422 ; 

XXVIII. 318. 

Elected member of General Purposes Committee . 
Resolution as to manure from Irish cattle in quarantine 

Doull, Donald, M.A., elected a Free Life Member 
Drying Rack, M‘Ainsh-Robertson, by Professor Stanfield 
Dudgeon, John Soott, resolution on his death 


XXVI. 422 ; re-elected, XXVH. 476 ; 


XXIV. 462 


Dumfries Agricultural Society, grant of three medals to 

Dumfries and Galloway Club, Directors elected lion. Members dur- 
ing show week ....... 

Dumfries Show, 1910— 

Alterations in prize list ...... 

Animals infected with ringworm isolated in showyard 
Awards ........ 

Ayrshire cattle — classes for 3-year-old heifers abolished . 
Bee-keeping demonstration ...... 

Caterers appointed ....... 

Classes for polo ponies not entertained . . ... 

Concert for attendants ...... 

Dates of ....... . 

“ Derby ” classes agreed to ...... 

Directors as attending members ..... 

Discussion as to centre of 1912 Show .... 

Forage contractor ....... 

General meeting in showyard ..... 

Grant and space for Forestry Exhibition .... 

Highland pony mares 13 2 and under .... 

Horse-shoeing competition not to take place 
Invitation to inspect experiments conducted under influence of 
electricity ........ 

Jersey cattle, no classes for ...... 

Judges appointed . . ^ . 


XXIII. 356 


XXIII. 356 


XXIV. 436 
XXIII. 357 
XXIII. 359 
XXII. 426 
XXIII. 366 
XXII. 481 
XXII. 428 
XXIII. 366 
XXII. 416 
XXII. 429 
XXIII. 353 
XXIII. 367 
XXII. 429 
XXIII. 367 
XXII. 426 
XXII. 428 
XXII. 432 

XXIII. 856 
XXII. 480 
XXII. 481 



INDEX OF SUBJECTS AND PLACES. 


17 


Dumfries Show, continued . 

Judges at . XXIII. 

Licence to hold show . ...... XXIII. 

Mr James Lindsay appointed V.S. ..... XXII. 

Milking tests for Ayrshire cows discontinued . . . XXII. 

Motion-yard, maximum space allowed .... XXII. 

Petition from Ayrshire breeders classes . . . . XXII. 

Premiums offered . . XXI 1. (Appendix) 57 ; awarde<i, XXI If. 

Prize-money for hunters ...... XXII. 

Probable surplus ....... XXIIT. 

Protest by Mr John M*G. Petrie as to award of Aberdeen-Angns 
Society’s gold medal ...... XXIII. 

Regulation as to ringworm in cattle . .... XXII. 

Report on XXIII. 

Report to general meeting June 1909, XXII. 4.34 ; Jan. 1910, XXII. 438 ; 

1910, XXm. 364; Jan. 1911, XXIII. 369. 

Shorthorn bulls, no classes for yearling .... XXII. 

Special prizes intimated ...... XXII. 

Special prizes for hunters ...... XXIIT. 

Special prize by Shetland Pony Stud-Book Society . . XXIII. 
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Entrance gates— 

Committee on new ..... 

To be advertised for sale 
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Contribution of £10(X) to National Relief Fund . XXVII. 477, 461 



20 


INDEX OF SUBJECTS AND PLACES. 


continued. 


Vol. Page 


Conversion of consols into war stock . , , XXVIII. 310, 317 

Grant of £400 to building fund of Royal (Dick) Veterinary College XXII. 430 
Grant of £100 to Edinburgh Agricultural Association XXVIII. 316, 316, 330 
Grant of £50 to Forestry Lectureship .... XXII. 430 

Grant of £100 to Glasgow Veterinary College . . XXVI. 416, 434 

Grant to Scottish National Dairy School discontinued . . XXII. 430 

Grant towards appeal Stewart v. Williamson . . , XXIV. 448 

Honoraria to staff .... XXII. 427 ; XXIII. 361 

Motion by Mr J. Lyon Guild as to collection of subscriptions 
from members during postponement of Shows , . . XXVIII. 332 

Office of second clerk to bo advertised .... XXIIl. 357 

Report to general meeting (1910) XXII. 438 ; (1911) XXIII. 368 ; (1912) XXIV. 
466; (1913) XXV. 460; (1914) XXVI. 437 ; (1915) XXVII. 493; (1916) 
XXVIII. 331. 


Recommendations as to retiring allowances 
Retirement of Mr Macdiarmid and W. Simpson 
Retiring allowance to Mrs Simpson . 

Retiring allowances for present chief clerk and secretary 
Salaries to staff on military duty 


. XXITI. 360 
. XXITI. 356 
. XXVI. 418 
. XXVII. 474 
. XXVII. 479 


Fischer, Dr., of Berlin, nominated honorary foreign associate . XXVI. 432 

Flour, quantity and value of, imported into United Kingdom (1909) XXII. 321 ; 

(1910) XXIIL 270 ; (1911) XXIV. 356 ; (1912) XXV. 343 ; (1913) XXVI. 
308 ; (1914) XXVII. 362; (1915) XXVIII. 263. 


Food of birds, by Laura Florence, M. A., B. Sc. . . . . XXIV. 180 
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Oldfield, W., Crewe, presentation of plate to . . . . XXVTT. 476 

I. vote of thanks to .... XXVI. 423 

Origin of the Clydesdale and other heavy breeds of horses, by 

Professor Cossar Ewart ...... XX IT I. 151 


Paisley Show, 1913— 

Accounts of . 

Advertising by poster 
Allocation of Fife and Kinross Gold Cup 
Allocation of gold cups 
Alterations in prize-list 
Attending members on stock 
Badges for members . , , . 

Breeders’ medal to Shetland ponies not awarded 
Board of Ariculture’s office to be approved by Society’s engineer 
British-Holstein cattle classes . XXV. 449, 452 ; approved, XXV. 
Caterers appointed ....... XXV. 

Mr F. W. Christie as steward of horse-shoeing 
Classes for horses suitable for army . 

Date of .... . 

Delay acceptance of prize by Polo and Riding Pony Society 


‘ Derby ” classes 


XXV. 416, 446 ; to be inserted in catalogue, XXVI. 417 


Principal Dewar appointed judge of horae-shoeing 
Directors as honorary members of Western Club pavilion 
Donation to St Andrews Ambulance Association 
Duke of Argyll unable to attend 
Forage committee 
Forage contractor 
Forage-yard, closing of 
Forestry Exhibition, grant for 
Gillespie” Memorial Challenge Trophy 
Guard of honour, &c., to be admitted free 
Headquarters .... 

Hefting of cows, S.S.P.C.A. as to admission of inspectors 
not granted, XXVI. 416. 

Highland home industries stand 
Highland pony classes 
Highland ponies, prizes for V.H.C. . 

Honoraria to Professor Stanfield 
Horse-shoeing classes 
Hotel accommodation and catering . 

J udges appointed 

Judges at .... 

Provost Muir Mackean to raise fund 
Allocation of Provost’s fund 
Balance of Provost Mackean ’s fund expended 
Improvements in showyard • 


XXV. 452; 


XXVI. 

XXV. 

XXV. 

XXVI. 

XXVII. 

XXVI. 

XXV. 

XXVI. 

XXV. 


XXV. 

XXVI. 

XXV. 

XXV. 


408 

454 

453 

414 

456 

417 

453 

421 

462 

453 

453 

453 

414 

438 

449 


XXVI. 

XXVI. 

XXVI. 

XXVI. 

XXV. 

XXV. 

XXV. 

XXV. 

conditions, 

XXVI. 


414 

420 

424 

436 

446 

450 

450 

446 

464 

418 


XXV. 463 
XXV. 464 ; request 

XXVI. 416 
XXV. 446, 461 
XXVI. 422 
XXVI. 424 
XXVI. 414 
XXV. 446 
XXV. 462 
XXVI. 401 
XXV. 468 
XXV. 463 ; XXVI. 413 
XXVI. 437 
XXVI. 414 
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(Appendix) 57 


Paisley Show, \ 9 \ Z -- contimicd . 

Prebentation to Provost Muir Mackean 
Thanks to Provost Muir Mackean 
Mr James McLaren judge of van horses 
Medals to breeders of champions 
Medals for beekeeping appliances 
Milk Record stock, prizes for 
Milking, rule as to . 

Paisley gold cup handed over 
Parades, time of, altered 
Police and music 
Polo pony classes 
Polo pony contest cancelled . 

Ponies in saddle, class for . 

Mr Alex. Pottie appointed V.S. 

Premiums offered XXV. 

Prize list submitted . 

Probable credit balance 
Railway arrangements, men with stock 
Renfrewshire gold cup handed over 
Report on . 

Report to general meeting June 1912, XXV. 457 

June 1918, XXVI. 483; Jan. 1914, XXVI. 437. 

Royalty to visit the show .... 

Space for agricultural college exhibit 
Special prizes .... XXV. 416, 449, 451 
Stewards appointed ..... 

Stock attendants to be carried free . 

Territorial force to provide escort . 

V oluntary assessments .... 

Voluntary assessment from Ayr . 

Votes of thanks ..... 

Vote of thanks to Mr Oldfield and Stanley Roy & Co. 

Welcome to Duke of Teck .... 

Western Club, Glasgow, applies for space . 

Hon. James Wilson returns thanks for election as honorary 
foreign associate ..... 

See also “Show of 1913.” 

Park, W. S., Hatton, resolution on his death . 

Paukbb, Edmund M. C. , appointed on Argyll Naval Fund 


Vol. Page 

. XXVI. 421 
. XXVI. 413 
. XXVI. 422 
. XXVI. 414 
XXVI. 418, 420 
. XXV. 449, 452 
. XXVI. 414 
. XXVI. 

. XXVI. 

XXV. 

. XXVI. 

. XXVI. 

. XXVI. 

XXV. 
awarded, XXVI. 351 

. XXVI. 414 
. XXVI. 

XXV. 

. XXVI. 

XXVI. 


486 

420 

446 

420 

421 
417 
451 


428 
449 
486 
325 

Jan. 1913, XXV. 460 ; 

XXVI. 416 
XXVI. 418 
, 454 ; XXVI. 414, 416 
XXV. 45i 

XXV. 451 
XXVI. 417 

XXV. 142 ; XXVI. 420 
XXV. 446 
XXVI. 436 

XXVI. 423 
XXVI. 235 
XXVI. 417 


XXVI. 435 

XXII. 425 
XXVI. 427 


Pastukk— 

Improvement of hill, as determined by the effect on stock, by 
James Hendrick, B.Sc. ...... XXITI. 190 

Improvement of rough, as determined by the effect on stock, some 
subsequent details, by Dr R. Shirra Gibb . . XXV. 139 

Permanent, acreage in each county of Scotland (1909) XXII. 317 ; (1910) XXIII. 
264 ; (1911) XXIV. 350 ; (1912) XXV. 337 ; (1913) XXVI. 301 ; (1914) 
XXVII. 355 ; (1915) XXVIII. 257. 

Permanent, total produce, acreage, and average yield per acre (1908) XXII. 321 ; 
(1909) XXIII. 268 ; (1910) XXIV. 354 ; (1911) XXV. 341 ; (1912) XXVI. 
805 ; (1913) XXVII. 859 ; (1914) XXVIII. 261. 

Value of, from different seed mixtures .... XXIV. 454 

PASTURBS, feeding value of, by Professor Hendrick and W. M. Findlay XXVI. 195 
II top-dressing, phosphate, potash, and lime, by Ur R. Shirra 

Gibb. XXIV. 292 

Peas — 

Acreage in each county of Scotland (1909) XXII. 317 ; (1910) XXIII. 264 ; (1911) 
XXIV. 350 ; (1912) XXV. 337 ; (1913) XXVI. ^1 ; (1914) XXVII. 355 ; 
(1916) XXVIII. 267. 

Total produce, acreage, and average yield per acre (1908) XXII. 319 ; (1909) 
XXIir. 266; (1910) XXIV. 352; (1911) XXV. 339; (1912) XXVI. 303; 
(1913) XXVII. 357 ; (1914) XXVIII. 259. 


Persons engaged in agriculture, by William E. Bear 

Perth District Show, 1912— 

Resolution as to . . . 

Motion to general meeting . 

VOL. XXVIII. 


XXVI. 233 

XXII. 481 
XXII. 438 
0 



34 


INDEX OF SUBJECTS AND PLACES. 


Pests. See “ Insect. ” 

Petrie, Juum M^G., Gleulogie, protest as to award 

Phbsdo grass experiments — 

Halaiico of grant to be paid . 

Professor Hendrick to continue ei^eriments 
Statement by Professor Hendrick 

PiQ Pens, flooring of . 


Vol. Page 


XXIII. 868 


XXV. 464 
XXV. 447 
XXV. 440 

XXVII. 482 


Pios— 

Number of, in each county of Scotland (1909) XXII. 322 ; (1910) XXIII. 269 ; 
(1911) XXIV. 355 ; (1912) XXV. 342 ; (1913) XXVI. 306 ; (1914) XXVII. 
360; (1915) XXVIII. 262. 

I’ ' ^Number of, imported into Great Britain from Ireland (1909) XXII. 329 ; (1910) 
XXIII. 276; (1911) XXIV. 362; (1912) XXV. 349; (1913) XXVI. 313; 
(1914) XXVII. 367 ; (1915) XXVIII. 269. 

Number and value of, imported into the United Kingdom (1909) XXII. 329 ; 
(1910) XXIII. 329 ; (1911) XXIV. 362; (1912) XXV. 349 ; (1913) XXVI. 
308; (1914) XXVIl. 367 ; (1916) XXVIII. 264. 

Number of, returned under Markets and Fairs Act (1908) XXII. 328 ; (1909) 
XXIII. 276 ; (1910) XXIV. 361 ; (1911) XXV. 348 ; (1912) XXVI. 312 ; 
(1913) XXVIl. 366; (1914) XXVIII. 268. 

Plea for the increased use of lime, by Professor Hendrick . . XXVI. 218 

Plodghinq Association, Dumfries and Kirkcudbright, application for 
grant towards expense of experiment on effect on oat crop of 
ploughing with swing and digger ploughs . . . XXVI. 430 

Ploughing Competitions— 

Number of medals awarded 1908-9, XXII. 405 ; 1909-10, XXIII. 343 ; 1910-11, 
XXIV. 434 ; 1911-12, XXV. 426 ; 1912-13, XXVI. 402; 1913-14, XXVIl. 
454; 1914-16, XXVI IT. 297. 

Regulations for. See Appendix to each volume. 

Medals to be issued during period of war, irrespective of rule as 
to number of competitors . . . ' . . . XXVIII. 307 

Plummer, C. H. Scott, of Sunderland Hall, elected chairman, XXII. 426 ; re-elected, 
XXIII. 358. 


Pollution of the air in commercial dairy byres, by Professor Hendrick XXV. 79 


Polo and Hiding Pony Society, letter from j)resident as to new stud- 
book for Highland ponies ...... XXVI. 416 

Poole, William, motion by, as to use of milking machines, &c. . XX Vlll. 324 


Potash for agriculture, seaweed as a source of, by A. A. Mofifatt 
II experiments. Dr Shirra Gibb to visit plots 

Potato-Diggers, trial of— 

J udges report approved ..... 

Regulations adjusted ...... 

Regulatioiii for trial ...... 

Iteport on trial of (1909) ..... 

Report on trial (1911) ..... 

Special committee appointed to carry out . 

Trial in Stirling Show district .... 

Vote of thanks to Mr Stenhouse for use of field 


XXVIl. 281 
XXII. 432 


. XXIV. 456 
. XXIII. 362 
. XXII. 417 
. XXII. 350, 426 
XXIV. 383, 454 
. XXII. 429 
XXII. 416 
. XXIV. 464 


Potato-Manuring experiments, the Irish, by Professor James Wilson XXIV, 3 


Potato- Plants Its, trial of— 

Committee on trial of 
Date of, and snb committee on 
Field for . 

Official observers appointed . 

Report of official ooservera to be issued 
Report on trial of 1915 
Sub-committee to carry out . 

Thanks of the Board . . 

Trial postponed till 1915 . , * 


. XXVI. 429 
. XXVIl. 484 
. XXVIl. 486 
. XXVIll. 308 
. XXVIll. 810 
. XXVIl. 407 
. XXVIll. 808 
. XXVIll. 810 
. XXVI. 482 
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Potatoes— 


Vol. Page 


Acreage in each county of Soctland (1909) XXII. 317 ; (1910) XXTII. 2«4 ; (1911) 
XXIV. 360; (1912) XXV. 337; (1913) XXVI. 301 ; (1914) XXVII. 355; 
(1916) XXVIII. 257. 

Total produce, acreage, and average yield per acre (1908) XXII. 319 ; (1909) 
XXIII. 266 ; (1910) XXIV. 352 ; (1911) XXV. 339 ; (1912) XXVI. 303 ; 
(1913) XXVII. 357 ; (1914) XXVllI. 259. 


PoTTiE, Alexander, appointed V.S. for Paisley Show, 1913 . 

Poultry conference in Ireland, delegate not appointed 

H indinstry as an economic adjunct to agriculture, by Edward 
Brown, F.L.S. ...... 

II industry in Scotland, the utility, by William Brown 
II Instructors’ and Investigators’ Association, Society declines 
to become patron ...... 


XXV. 451 
XXrV. 449 

XXV. 227 
XXTV. 236 

XXVI. 415 


Poultry and game, quantity and value of, imjiorted into United Kingdom — 

(1909) XXII. 325 ; (1910) XXIII. 271 ; (1911) XXIV. 3.57 ; (1912) XXV. 
345 ; (1913) XXVI. 309 ; (1914) XXVII. 363; (1915) XXVllI. 26.5. 


Power, Water*, on the farm, by Professor R. Stanfield 


. XXVll. 192 


Presidents of the Society— 

The Earl of Stair, elected June 1909 

Lord Lovat, C.B., M.V.O., elected June 1910 

Lord Ninian Crichton Stuart, M.P., elected June 1911 

The Duke of Argyll, K.G., K.T., elected June 1912 

The Earl of Minto, K.G., elected June 1913 

The Earl of Dalkeith elected in room of Earl of Minto, deceased 

The Earl of Rosebery, K.G., K.T., elected June 1914 

II II re-elected June 1915 . 


XXII. 434 
. XXIII. 364 
. XXIV. 462 
XXV. 4.56 
XXVI. 433 
. XXVll. 470 
XXVII. 469, 488 
. XXVllI. 326 


Prices of home-grown wheat, barley, oat.s, and beans in Edinburgh Market — 

(1909) XXII. 330; (1910) XXIII. 277; (1911) XXIV. 363 ; (1912) XXV. 
350; (1913) XXVI. 314 ; (1911) XXVll. 368; (191.5) XXVllI. 270. 

Prices of sheep and wool .since 1818 XXIL 337 ; XXIII. 234 ; XXIV. 370 ; XXV. 
357 ; XXVI. 321 ; XXVll. 377 ; XXVllI. 277. 


Prockbdinos at board and general nieetings (1909) XXII. 415 ; (1910) XXIII. 353 ; 


(1911) XXIV. 445 ; (1912) XXV. 437 ; (1913) XXVI. 413 
467 ; (1915) XXVllI. 307. 


(1914) XXVll. 


Production of early mutton, by Archibald MacNeilage 
PROORKBS of bacon -curing, by Loudon M. Douglas 
Properties of wool, by William Davies, M.A. . 

Pros and cons of agricultural co-operation, by William E. Bear 
Prosperous farming, aids to, by James Long . 

Proteins, the chemistry of the, by T. B. Wood, M.A. . 


XXV. 208 
XXIII. 112 
XXVII. 168 
XXIII. 123 
XXII. 151 
XXIII. 84 


Publications— 

Dr Charles Douglas appointed convener of committee . . XXV. 440 

Payments to writers . (1910) XXIII. 355; XXV. 440 ; XXVI. 420 ; XXVll. 

473; XXVI IT. 31,5. 

Report to general meeting Jan. 1910, XXII. 440; Jan. 1911, XXIII. 370; 

Jan. 1913, XXV. 462; Jan. 1914, XXVI. 438; Jan. 191.5, XXVII. 493; 
Jan. 1916, XXVIII. 336, 


R 

Rack, M^Ainsh-Robertson stack-, report by Professor Stanfield . XXII. 280 

Rainfall, cannon-firing and ...... XXIV. 464 

Records, in inches (1909) XXII. 816 ; (1910) XXIII. 2G3 ; (1911) XXIV. 
349; (1912) XXV. 336; (1913) XXVI. 300; (1914) XXVII. 864; (1916) 
XXVIII. 266. 

Rape, acreage in each county of Scotland (1909) XXI T. 317 ; (1910) XXIII. 264 ; 

(1911) XXIV. 360 ; (1912) XXV. 337 : (1913) XXVI. 301 ; (1914) XXVIL 
m ; (1915) XXVIIT. 267. 
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Rats, destruction of, in East Lothian, by Jolm Stirling 
Records, milk. See *^Milk.*' 

II lambing, by William Barber ..... 

Reid, Robert, appointed V.S. at Cupar Show . . . . 

ReoistratIon of stallions. Society’s grants .... 

Renfrewshire Agricultural Society, grant of £300 from Provost 
Muir Mackean’s Fund ...... 


Vol. Pago 
XXVI. 212 

XXV. 228 
XXIV. 468 
XXIV. 461 

XXVI. 437 


Representatives of Board on other bodies. See Appendix to each volume. 


Retiring allowances— 

Finance committee to suggest scheme . 
RecoromeiulatiouH as to 
For chief clerk and secretary 
To James Macdonald and Wm. Simpson 


. XX] JI. 356 
. XXlir. 360 
XXVI r. 474 
. XXV. 440 


Ringworm in cattle, regulation as to 


XXTl. 430 


Robertson, John O., nominated a director in room of the late Mr 

C. M. Cameron XXVTI. 481 


Robertson, M'Ainsh-, stack-rack, by Professor Stanlitild . XXI 1. 280 


Rollo, J. a., Perth — 

Motion as to members’ pavilion . . . XXII. 437; XXTII. 368 

Motion as to 1912 Show ...... XXIIi. 367 

Roof for the cow-house, an improved, by R. Henderson . . XXTV. 77 

Root-Feedino, heavy, and the dung-heap, by James Hendrick, B.Sc. XXTII, 32 


Rr)THAM.STBD experimental station, 1843-1911, by A. D. Hall, MA., 

F.R.S XXIV. 138 

RotaIi Commi.ssion on housing, directors to give evidence . . XXVI. 430 

Royal Scotti.sh Agricultural Benevolent Institution, grant of £100 

from Provost Muir Mackean’s Fund .... XXVI. 437 

Rural depopulation, letter from Boanl of Agricnlturo as to . . XXV. 448 

Rye, acreage in each connty of Scotland (1909) XXTI. 317 ; (1910) XXIII. 264 ; 

(1911) XXTV. 360 ; (1912) XXV. 337 ; (1913) XXVI. 301 ; (1914) XXVH. 
355; (1916)XXV[M, 257. 


S 


Sainfoin, acreage in each county of Scotland (1909) XXTl. 317 ; (1910) XXTII. 264 ; 

(1911) XXIV. 350; (1912) XXV. 337 ; (1913) XXVI. 301 ; (1914) XXVH. 
365; (1915) XXVITI. 261. 

Saunders, Hr William, resolution on his death . .XXVH. 480 

Seaweed as a source of potash for agriculture, by A, A. Moffatt . XXVH. 281 


Secretary— 

Illness of Mr James Macdonald 
Kesiguation of Mr James Macdonald 
Death of Mr James Macdonald 
Mr John Stirton appointed (1912) . 


XXIV. 463 
XXIV. 460 
XXVT. 426 
XXV. 441 


Secretary, honorary, Mr Alexander Cross nominated , 


XXVI. 419 


Secretaryship, short leet of six to be interviewed 


XXY. 489 


Seed, the farmer’s interest in good, by H. C. Long, B.Sc. . . XXV. 97 

Separated milk and oils, calf-feediug experiments with, by Professor 

Hendrick XXV. 269 



INDEX OF SUBJECTS AND PLAC ES. 


37 


^ Vol. Page 

SoiKNCK Department — 

Analyses for members by. See “Analyses.” 

Analyses for members, scale of charges, &c. See Appendix to each volume. 

Case of “ raw bone compound ” ..... XXII. 428 

Chemist to submit particulars of deficiencies in analysis XXIII. 363 ; XXIV. 461 
Consideration of sample of linseed-cake . . . XXII. 415, 417 

Deficient samples, report by chemist (1910) XXIII. 361 ; (1911) XXIV. 455. 

460; (1912) XXV. 440, 448 ; (1913) XXVI, 419, 424 ; XXVIII. 320. 
Experiments on impurity of air in byres .... XXIV. 454 

Investigation on felsite as a substitute for potash salts . . XXVII. 479 

£50 received from Board of Agriculture towards manure and 
mutton experiments ...... XXIV. 447 

Letter from Local Government Board on inspection of meat . XXV 11. 468 
Particulars as to seller of turnip manure .... XXIV. 449 

Re})ly to Local Government Board as to meat inspection . . XXVII. 470 

Report to general meeting (1909-10) XXII. 435, 439 ; (1910-11) XXIII. 366, 
369; (1911-12) XXIV. 463, 468; (1912-13) XXV. 457, 461 ; (1913-14) 
XX VT. 435, 438 ; (1814-15) XXVTl. 490, 493 : (1915-16) XX Vlll. 330, 334. 
Unit values for 1915 ....... XXVIl. 486 

Scott, John S. Binny, promoted from Argyll Naval Fund . . XXIII. 368 

II Very Rev. Archibald, D.D., resolution on his death . . XXII. 419 

Scotland— 

Crops of, and the weather in. See “Cereal.” 

Development of fore.stry in, by Sir John Stirling Maxwell, Bart. . XXII I. 132 
Fanning methods in the west of, by Archibald MacNeilage . XXIV. 276 
The utility poultry industry in, by William Brown . . XXIV. 236 

Scottish Meteorological Society, support for increase of Government 

grant .... XXV. 439 
II II use of chambers to . . . XXII. 418 

Scottish National Dairy School, grant di.sconlinued . .XXII. 430 

Scottish sheep, breeds of— 

Blackface, by R. Macmillan ...... XXVII. 142 

Border liCicester, by J. U. C. Smith .... XXVlI. 159 

Cheviots, by William Barber, M.A. . . XXVI. 102 

Half-bred, by R. Macmillan XXVI. 146 

“Scrapik” in sheep. Dr Shirra Gibb makes .statement regarding . XXVI. 416 
II II letter to Board of Agriculture as to . . XXV. 447 

S.S.P.C.A., application for collection to be made in Cupar showyard . XXV. 438 
Shekp— 


Breeds of Scottish sheep — 

Blackface, by R. Macmillan ..... XXVTl. 142 
Border Leicester, by J. R. C. Smith .... XXVU. 159 
Cheviots, by William Barber, M.A. .... XXVI. 102 
Half-bred, by R. Macmillan ..... XXVI. 146 
Domestic, and their wild ancestors, by Professor J. Cossar 

Ewart XXV. 160 ; XXVI. 74 

Of the Mouflon and Urial types, by Professor J. Cossar Ewart . XXV. 160 
Clipping and colouring, regulations for . . . XXII. 419, 424 

House-feeding of, by William Mackay .... XXII. 27 
Inquiry into braxy, Ac., by Dr J. P. M*Go^yan . . XXVIl. 54 

Petition from breeders as to artificial colouring of Blackfare . XXIV. 454 
“ Scrapie ” in, Dr Shirra Gibb makes statement . . . XXVI. 416 

Wild, of the Argali type, by Professor J. Cossar Ewart . . XXVI. 74 


Number of, in each county of Scotland (1909) XXII. 322 ; (1910) XXIII. 269 ; 
(1911 ) XXIV. 856 ; (1912) XXV. 842 ; (1913) XXVI. 306 ; (1914) XXVIl. 


360 ; (1916) XXVIII. 262. 

Nnmlnjr and valne of, Imported into Orcat Britain from Ireland (1909) XXII. 
829; ( 1910 ) XXni. 276; (1911) XXIV. 862: (1912) XXV. 849; (1918) 
XXVI. 818; (1914) XXVIl. 367 ; a916) XXVIII. 269. 

Number and ralne of, imported into United Kinedom (1909) XXII. 829 ; (1910) 
XXIII. 276 : (19111 XXIV. 362 ; (1912) XXV. 849 ; (1918) XXVI. 308 ; 


XXIII. 276 ; (1911) XXIV. 362 ; (1912) XXV. 849 ; (1918) XXVI. 308 ; 
(1914) XXVIl. 367 ; (1916) XXVIII. 264. 

Number of, returned under Markets ami Fairs Act (1908) XXII. 328; (1909) 
XXIII. 276; (1910) XXIV. 861 ; (1911) XXV. 848; (1912) XXVI. 312; 
(1918) XXVIl. 366 ; (1914) XXVIII. 2fe 
Prices of, since 1818 XXII. 837 : XXIII. 284 ; XXIV. 370 ; XXV. 367 ; XXVI. 


, since 1818 XXII. 837: XXIII. 284; XXIV. 370; XXV. 367; XXVI. 
821 ; XXVIl. 876 ; XXVIII. 277. 
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Vol, Page 

StfftBP-DippiifQ Order- 

Committee to cousid§r ordeils ..... XXII. 432 
Committee thanked for servioea and diacbarged . . XXTII. 354 

Letter from Board of Agriculture ..... XX JIT. 354 
Recommendations of special committee on . . . . XX 111. 358 

Sheef-Fbbdinq experiments in Britain (1844-1909), by Herbert Ingle, 

B.Sc XXI T. 178 

Shepherds’ show, suggestion by Mr A. R. Oliver as to . . XXVII. 470 

Shetland pony classes, Mr John Storey obji'cts to saddle class . XX JIT. 356 
Show of 1912— 

Applications from centres .... 

Date of ..... . 

Committee to visit centres .... 

Decision on centre delayed .... 

Forfar county not to levy voluntary assessment 
Motion by Lord Ninian Crichton Stuart, M.P. 

Motion by Mr James A. Kollo 

Motion by Dr Davbl Wilson as to letters from county t 
Perth and Forfar ..... 

Perth intimates free site, &c. 

Perth county council not to raise voluntary assessment 
Perth and Forfar counties not to r.iise any subscription 
Report to general meeting, June 1910 
To be held at Ciipar-Fife .... 

Result of vote, lo7 for Cupar to 115 for Perth 
Voluntary assessment from Fife and Kinross 
See also Cupar Show.” 

Show of 1913— 

Applications from the west . 

Counties and voluntary assessments 
Invitation from Ayr . 

Invitation from Lanark 
Letters as to voluntary assessments 
Report by special committee 
Report to general meeting . 

To be held in Glasgow district 
See also Paisley Show.” 

Show of 1914— 

Committee to visit sites ...... XXV. 440 

Mr Thomas Elder suggests Berwick ..... XXV. 461 

Report to general meeting Jan. 1912, XXIV. 467 ; June 1912, XXV. 457, 461 
To be hold in Border district ..... XX I V. 460 

To be held at Hawick . . . . .XXV. 452 

See also “ Hawick Show.” 

Show of 1915— 

To he held in Edinburgh district . . . . ^ . XXV. 461 

Report to general meeting . . . . . “ . XXVI. 484 

Show of 1916— 

Application from Perth ...... XXVI 1. 470 

To he held in Aberdeen district .... XXVI. 430, 438 

Show of 1917, to be held in Stirling district .... XXV IT. 498 

Simpson, Mrs, retiring allowance on death of Mr William Simpson . XXVJ. 418 
Simpson, William, retiral of and allowance to . . XXIII. 855 ; XXV. 440 

Soil, the making of the, by E. J. Russell, D.Sc. . . . XXVITI. 1 

Soy bean, by James Hendrick, B.Sc., F. I. C. .... XXIL 258 

Speir, John, Kt. St 0., Newton Farm — 

As to accommodation provided for members in showy ard . . XXIL 427 

Appointed examiner in agriculture . . . . , XX f I. 430 

Society’s representative on abortion inquiry . . XX IT 426 

Resolution on his death ...... XXII. 481 


XXIV. 446 

. XXIV. 449 

XXIV. 448 

XXII r. 366 

. . . XXI M. 363 

XXIV. 456 

XXIV. 463, 467 
XXIII. 363, 369 


XXIV. 445 
XXIII. 359 
XXIIJ. 361 
XXIII. 357 
XXIII. 367 
XXTII. 367 

XX nr. 357 
XXIII. 355 
XXIII. 3.57 
X-XTII. 359 
XXIII. 365 
XXIII. 362, 369 
XXIII. 367 
XXIII. 357 



IMPEX OF SUBJBCt9 AKD PLACES. 


39 

, 

Vol. J 

Page- 

Spratino, the ago of, by William E. Bear 

XXII. 

89 

St Hilda Fund- 

* 


Grant of £100 towards relief . . . 

XXVIII. 316, 

319 

Payment for repairs to boat . . . ' . 

. XXVI. 

424 

Petition from inhabitants of .... 

. XXVII. 

479 

Stable, the farm, by C. W. Sleigh, M.A. 

. XXIV. 

40 

Stack-Raok, M‘Ain8h-Robert8on, by Professor Stanfield 

. XXII. 

280 


Staff— 

Arraugemeuts as to absence of second clerk and caretaker . XXVII. 479 

Chairman thanks, for loyal services .... XXVI. 425 

Finance committee to suggest scheme of retiring allowances to . XXllI. 366 

Honoraria to XXI 1. 427 ; XXIII. 361 

Retiring allowances to, recommendations as to . . . XXIII. 360 

Stair, The Earl of, thanks bo members XXII. 438 ; resolution on his death, 

XXVII. 483. 


Stallions, Society’s grants and registration of . 

Stanfield, Professor- 

Appointed examiner for forestry examination 
Honorarium to ... . 

Salary as engineer .... 


XXIV. 447, 451 


XXIV. 448 
XXVI. 424 
XXV. 450 


Station, Rothamsted experimental, 1843-1911, by A. D. Hall, M.A., 

F.U.S XXIV. 138 

Statistics, agricultural. See “Agricultural.” 


Stenhousk, James, Turnhousc— 

Thanks to, for arrangements made for potato-digger trials 
Resolution on his death . . . . . 


XXIV. 454 
XXIV. 458 


Stewart, D. A., Lochdhu, appointed on office-bearers’ committee 


XXVII. 484 


Stewart, Duncan, of Millhills, nominated a director 


XXV. 440 


Stirling Show, 1909— 

Alterations in prize list ...... 

Awards ........ 

Caterers appointed ....... 

Chief clerk to sign cheques during Secretary’s leave of absence 
Condition of railway station ...... 

Directors honorary members of County Club 
Donation of £10 by tea pavilion to Scottish Agricultural 
Benevolent Institution ...... 

General meeting, 21st July . 

Judges at ....... . 

Judging to begin at 9 A.M. ...... 

Merchants’ driving classes ...... 

Premiums awarded at ...... 

Prices of whisky and brandy raised ..... 

Private lunchwn tent in ..... . 

Probable surplus on . 

Report to general meeting ..... 

Report on trial of potato-diggers ..... 

Report on ....... . 

Suggestion to hold general meeting on opening day 
Team of American horses accepted as “ Extra Stock ” 

Votes of thanks ....... 


XXIII. 344 
XXII. 426 
XXII. 415 
XXII. 425 
XXII. 420 
XXII. 425 

XXII. 433 
XXII. 436 
XXII. 404 
XXII. 415 
XXII. 419 
XXII. 367 
XXII. 420 
XX U. 420 
XXII. 426 
XXII. 434, 438 
XXII. 426 
XXII. 341 
XXII. 415 
XXII. 419 
XXII. 486 


Stirton, John— 

Appointed secretary ....... XXV. 441 

Appointed a member of National Agricultural Examination Board XXV. 450 

Stock, departmental committee on British export trade in, evidence 

from Society XXIII. 856 

II Improvement of rough pasture, as determined by the effect on, 

some subsequent details, by Dr R, Sbirra Gibb . . XXV. 189 

II Improvement of hill pasture os determined by the effect on, by 

James Hendrick, B.Sc. ..... XXIII. 190 



40 


INDEX OF SUBJECTS AND PLACES. 


Vol. Page 

Storbt, John, Glasgow, objection to saddle class for Sbctlaml ponies XMII. 366 
Studs in traction engine wheels, recommendations of coniinittoe . XX III. 868 

Stuart, Lord Ninian Crichton, M.P., motion as to 1912 Show . XXIII. 367 
II II II resolution on his death , XXVIII. 318 

Subscription from members, motion by Mr J. Lyon Guild as to col- 
lection of XXVIll. 332 

SULFHATB of ammonia — 

Request to extend time of purchase . . . . . XXVJTJ. 321 

Reply from Board of Agriculture . . . . .XXVIll. 323 

SUTHBRLAND, DuKK OF, donation to Inverness Show, 1911 . . XXIV. 449 

SwBDES. See Turnips.” 

SwiNB fever, departmental committee on, evidence to be submitted . XXllI. 356 
II husbandry and bacon-curing, by Loudon M. Douglas ' . XXII. 107 


T 

Tall oat-grass, by Professor A. N. M‘Alpiiic .... XXVI. 188 
Tares, acreage in each county of Scotland. See Vetches.” 

Taxation of land values, no representative to attend conference on . XXII. 424 
'fAYLOR, Robert, Pitlivie, disqualified from exhibiting stock at shows XXII. 418 

Taylor, William, Park Mains— 

To give evidence before departmental committee on British export 
trade in live stock ....... XXIII. 356 

Resolution on his death ...... XXV. 441 

Telephone to be installed in office ..... XXV. 450 
Temperature of byres— 

Board of Agriculture grant of £100 . ... . XXII. 418, 427 

Experiments to be continued provisionally on grant being re- 
ceived XXII. 419, 423 

Mr James Hendrick and Dr Douglas to complete work . . XXII. 432 

Interim report on results ...... XXII. 416 

Mr John Speir reports process ..... XXII. 417 

Ventilation of cow-byres, by Charles Douglas, D.Sc. . . XXIII. 170 

Tocher, J. F., B.Sc., F.I.C.— 

Appointed consulting chemist .... XXV. 462, 462 

To receive out-of-pocket expenses attending meetings . . XXVI. 421 

Top-Dressi NO pastures— phosphate, potash, and lime, by Dr R. Shirra 

Gibb XXIV. 292 

Thrashing-Mills, locomotives drawing, as to use of studs . . XXII. 431 

If recommendations of committee . . . XXIII. 363 

Transfbrbncb of show tickets, committee to report on . . XXIV. 463 

Treasurer, Dr David Wilson nominated as, in room of the late Rev. 

Dr Gillespie XXV. 438 

Trials, machinery. See Implements.” 

Tuberculosis (Animals) Order, petition as to operation of . . XXIV. 466 

Tuberculosis, resolution by Health Congress as to dairy cattle and . XXII. 431 

Turnips, experiments in crossing, by John H. Wilson, D.Sc. . , XXIII. 18 

Turnip-Manuring experiments, the Irish, by Professor James Wilson XXIV. 7 
Turnips— 

Acreage in each county of Scotland (1909) XXII. 317 ; (1910) XXIII. 264 ; 
(1911) XXIV. 360 ; (1912) XXV. 337 ; (1913) XXVI. 301 ; (1914) XXVII. 
355 ; (1916) XXVIll. 257. 

Total produce, acreage, and average yield per acre (1908) XXII. 820 ; (1909) 
XXIII. 267 ; (1910) XXIV. 353; (1911) XXV. 340; (1912) XXVI. 804; 
(1913) XXVil. 358 ; (1914) XXVIll. 260. 



INDEX OF SUBJECTS AND PLACES. 


41 


Vol. Fftg6 

Units to be used in determining the commercial value of manures. 

See Appendix to each volume (1910) XXII. 35 ; (1911) XXJII. 35 ; 
a912) XXIV. 34; (1913) XXV. 36; (1914) XXVI. 36; (1915) XXVil. 
38; (1916) XXVlll. 38. 

Universiti finances, evidence of Society on claims of agricultural 

education, &c. ...... . XXII. 420 

Unexhausted manurial values, by Professor J. Hendrick . . XXVII. 256 

Utility poultry industry in Scotland, by William Brown . . XXIV. 236 


V 

Values, unexhausted manurial, by Professor J. lieiulrick . . XXVII. 256 

Variation in the composition of cows’ milk with advance of lactation, 

by Dr Charles Crowther ...... XXIII, 93 

Vegetables, quantity imported into the United Kingdom. See “ Fruit,” &c. 

Ventilation of cow-byres: iulluonce of temperature on milk yield, by 

Charles Douglas, D.Sc. ...... XXIII. 170 

Vetches, acreage in each county of Scotland (1909) XXlf. 317 ; (1910) XXIII. 264 ; 

(1911) XXIV. 3.50; (1912) XXV. 337 ; (1813) XXVI. 301 ; (1914) XXVII. 
355; (1915) XXVI Jl. 257. 

Vbtbwinary Departinont— 

Institution of. See Appen<lix to each volume. 

Medals to students (1909) XXII. 404; (1910) XXIII. 342; (1911) XXIV. 433; 
(1912) XXV. 425; (1913) XXVI. 401; (1914) XXVII. 454; (1915) 
XXVlll. 297. 

Veterinary College^ Glasgow— 

No grant for maintenance . . . . . XXII. 430 

No further grant to ....... XXIV. 460 

Further grant of £100 to ..... XXVI. 415, 434 

Veterinary College, Royal (Dick)— 

Application for further grant XXVlll. 322 ; no grant recommended (1916), 323, 
334. 

£400 to building fund ..... XX J I. 430, 439 

No further grant ....... XXIV. 460 

Mr John M. Martin re-elected to represent Society . . XXVII. 474 

Veterinary Colleges, representatives to, appointed. See Appendix 
to each volume, p. 10. 

Veterinary Congress, donation of £26 towards funds . XXVI. 427, 438 

Veterinary Examination of horses — 

Committee to consider regulations as to Society’s grants . . XXIII. 362 

Stallion grants in future for registered horses . . . XXIV. 447 

Thanks of Board of Agriculture in agreeing to . . . XXIV. 461 

Veterinary Examination of horses at shows — 

Committee on ....... XXVII. 481 

Draft regulations submitted, further consideration postponed . XXVIII. 312 
Report of committee approved . . . . . XXVlll, 308 

Report of committee to be circulated to directors for consideration XXV’^II. 486 
Resolution from East Lothian Farmers’ Club . . . XXI IL 354 

Veterinary Examination of entire horses, resolution from East 

I^thian Farmers’ Club in favour of . . . . XXIII. 354 

Veterinary Surgeons Act (1881) Amendment Bill- 

Conference with officials of Koval College .... XXTT. 417 
Letter from Royal College of Veterinary Surgeons . . . XXIV. 452 

Petition to Parliament . . • • , • • XXII. 437 

Resolution reaffirmed, and Science Commitioe authorised to take 

eteps . XXII. 416 

BesoMon ss to XXII. 417 ; XXIV. 450 

Veterinary Operations (Ansesthetics) Bill, Board oppose provisions 
of the 


VOL. XXVIII. 


XXV. 447 
D 



42 


INDEX OF SUBJECTS AND PLACES. 


W 

Walkbr, Gborgb J., Portletheu, resolution on his death 
Watbb-powbb on the farm, by Professor R. Stanfield . 
Wbathbb forecasts, conditions for supplying . 


Vol. Page 
XXVII. 4fi7 
XXVII. 192 
XXII. 424 


f acotiana, oy Andrew watt, M.A. (lyuy; aaii. ijuo ; aaiii. 

252 ; (1911) XXIV. 337 ; (1912) XXV. 824 ; 11913) XXVI. 288 ; (1914) 
XXVII. 341 ; (1916) XXVIII. 242. 


Wbbds and their destruction, by H. C. Long, B.Sc. . . . XXIII. 46 

Wbmyss and March, Bari, op, resolution on his death . XXVII. 475, 490 
Wbbtbb Ross Farmers* Club, grant of £25 to funds of Inverness Show XXIII. 861 


W^hbat*~ 

Acreage in each county of Scotland (1909) XXII. 317 ; (1910) XXTTI. 264 ; 
(1911) XXIV. 350; (1912) XXV. 337; (1913) XXVI. 301 ; (1914) XXVII. 
366; (1915) XXVIII. 257. 

Price of home-grown, in the Edinburgh marlcet (1909) XXII. 330 ; (1910) XXIII. 
277; (1911) XXIV. 363; (1912) XXV. 360; (1913) XX VL 314; (1914) 
XXVII. 368; (1915) XXVIII. 270. 

Total produce, acreage, and average yield per acre in each county 

of Scotland (1908) XX 11. 318 ; (1909) XXIII. 265 ; (1910) XXIV. 351 ; 
(1911) XXV. 338; (1912) XXVI. 302; (1913) XXVII. 356; (1914) 
XXVI II. 258. 


Whitb clover, wild, by Professor M ‘Alpine 

Williamson, Rev. Dr, appointed chaplain to Society . 

II II accepts office as chaplain to Society 

Williamson, Colonel R., of Lawers, resolution on his death 
Wild sheep of the Argali type, by Professor J. Cossar Ewart 
Wild white clover, by Professor A. N, M‘Alpine 


XXVII. 238 

XXII. 428 
XXII. 431 

XXVI. 428 
XXVI. 74 
XXVII. 238 


Wilson, David, D.Sc.— 

Nominated as treasurer ..... 

To represent Society on Meteorological Conference 

Wilson, Hon. Jambs— 

Elected honorary foreign associate .... 
llianks Society for election as honorary foreign associate . 

Wilson, John, ChapelhiU, resolution on his death 
WiNTBR-FBEDiNG, cost of, in milk production, by Principal Dunstan 
Wintbb feeding of dairy cows, by Andrew S. Grant . 


XXV. 438 
XXVII. 470 

XXVI. 417 
XXVI. 435 

XXVII. 476 
XXIII. 141 
XXV. 1 


Wool— 

Average prices of (1908) XXTI. 323 ; (1909) XXIII. 286 ; (1910) XXIV. 868 ; 
(1911) XXV. 343; (1912) XXVI. 307; (1913) XXVII. 361; (1914) 
XXVIII. 263. 


Prices of, since 1818 XXII. 339; XXIII. 286 ; XXIV. 372; XXV. 869; 
XXVI. 323 ; XXVII. 377 ; XXVIII. 279. 


Wool, embargo on Blackface- 

Letter from Board of Agriculture as to 
Motion by Mr R. Macmillan as to . 

Revised regulations in connection with exportation of 

Wool, the properties of, by William Davis, M.A. 

Wylie, Jambs, Leith— 

Presentation of gold watch to . . . 

Resolution on his death .... 


XXVII. 479, 480 
XXVII. 483, 487 
. XXVIII. 808 

. XXVII. 168 

. XXII. 427 
.XXVIII. 318 


Z 


ZooiX)QiOAL Society of Scotland, application for support 


XXV. 465 


FBINTED nv WILLIAM BLACKWOOD AMD BOMS. 





r. A. R. I. 76. 


IMPERIAL AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY 
NEW DELHI. 


Date of issue. 

Date of issue. 

Date of issue. 















































